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ABSTBACT 

This stady «as andertaken to develop a model early 
warning systes which coald anticipate job openings generated in local 
coDDonities by large Federal procnrefflent contracts. Among the aajor 
findings from the cases stadied; (1) projections of job openings were 
possible in all contracts considered, by the use of estimating 
techniques which are described in the appendix; (2) the namber of job 
openings generated by the awards were safficient to be given serioas 
weight in local manpower planning; (3) local manpower agencies, 
generally aware of the likely employment increase, lacked the 
detailed occupational information and timing of the employment 
increase to translate this awareness into program planning; C^) such 
projections can precipitate a common effort by local manpower 
officials, company personnel, anion officials, and others; (5) job 
openings estimates, while important, are only one ingredient in local 
planning, which mast also include local labor supply indicators. The 
first appendix, which takes up about half the document, maps in 
detail the precise data, methodology, and projection techniguea used. 
The second appendix explains the criteria used in the selection of 
contract awards to be studied, and the third lists data and data 
sources used. (BB) 



A SYSTEM FOR COLLECTING ADVANCE INFOBMATION 
ON THE CHARACTER AMD EXTENT OF EMPLOYMENT 
GENERATED BY NEW GOVERNMENT CONTRACTS 



Phase II Report 



by 

Lsonard A* Lecht 
Hare Ae Hatland 
Richard J* Rosen 



eOUCATKNtt g WiPAHi 
NAnONAi iMtriTUTi 

This MAS B66N RBPRO 

9UC60 eNACUV AS oBcciveo moM 
TN6 PeOSOMOR OAOANiaATKM ORIGIN 
AflMCir i»oiNrso^ vie«OROPilllfOI«S 
STATCO 00 NOT NCCCSSARiLy R6PR6 
%BHf Of r IClAL NATIONAL iNSriTUTC Of 
eOUCATiON POSITION OR POL<CV 



National Planning Association 



for 

Manpower Administration 
UeS* Department of Labor 



Grant Noe 21-11-73-34 



June 1974 



BFST COPY 
AVAILABLE 



FOREWORD 



This is the second report oa **A System £cr Collecting Advance 
Information on the Character and Extent of &Bplo]^ent Generated by 
New Government Contracts*" a study conducted by the National Planning 
Association for the Office of Manpower Research, Manpower Administration, 
United States Department of Labor, pursuant to Research Grant 
No. 21-11-73-34, authorised by Title I of the Manpower Development and 
Training Act. Since contractors performing research under government 
sponsorship are encouraged to express their own Judgment freely, the 
report does not necessarily represent the Department's official opinion 
or policy. Moreover, the contractor is solely responsible for the 
factual accuracy of all material developed in the report. 
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CHAPTER I 



SUMMARY 



This report suinnarlzes the National Planning Association's 
experience in undertaking a series of case studios for the Manpower 
Adiainiatration as a basis for developing an early warning system to 
anticipate the job openings generated in local eoraraunities by large 
Federal procurement contracts. The first phase of the project, an 
dnalysis of a $400 mUlion contract to build nuclear submarines 
awarded by the Navy to the Electric Boat Division of the General 
Dynamics Corporation in New London* Connecticut, showed that it was 
feasible to make these estimates for the large defense contracts 
examplified by Navy ship and submarine procurements. The current 
phase is intended to determine if similar projections can be repli- 
cated for large nondefense contracts awarded by different government 
agencies in widely diverging economic environments. 

The project has involved both a research component and a dissemi- 
nation and follow-up component. The research has been focussed on 
developing a relatively simple methodology for projecting manpower 
requirements In individual establishments, identifying data sources, 
and applying the methodology to the contracts considered in the study. 
The dissemination component has involved workshops and other meetings 
with state, local and regional manpower officials, company personnel, 
union representatives, and others to present the research findings and 
to facilitate their use In planning training, recruitment and placement 
activities by local nanpower agencies. 



Tha detailed findings in the first phase of the study concentrating 
oa the Electric Boat Division's contract have been presented in an 
earlier report to the Manpower Administration sutNaitted in October 1972M 
The present report is concerned with the experience in three other case 
studies and with the implications of all of the case studies for the 
establishnent of an early warning system. One project selected has 
involved a $200 million Corps of Engineers civil works contract awarded 
as a joint venture to three firms headed by the Dravo Corporation for 
the construction of a lock and dam complex on the Ohio River at Smithland* 
Kentucky. The second award represents a $200 million grant from the 
Urban Mass Transportation Administration to the New York City Transit 
Authority for the purchase of over 700 subway cars from the Pullman-Standard 
Company in Chicago. The third case study involves two MSk awards to 
divisions of the Itockwell International Corplbration in the Los Angeles area. 
One involves a $500 million contract for the space shuttle main engine 
(8SME) awarded to the Rocketdyne Division of Rockwell International. The 
other consists of a $2.6 billion award to the Rockwell Corporation's 
Space Division for the development of the space shuttle orbiter. 

The overall findings which emerge from the case studies show that; 

1. The information base for anticipating the job openings 
resulting from government contracts extended considerably 
beyond defense awards. NASA procuranent procedures and 
Corps of Engineers reporting requirements, to cite two 
instances! provide sources for most of the required data 
for the contracts funded by the two agencies. 



1/ A System for Collecting Advance Information on the Character and 
~* ^.xtent of Employment Generated by New Government Contracts « Report 

jy the National Planning AssociAtion to the Manpower Administration, 

U.S. Department of Labor, October 1972. 



2. It has been possible to devise projections of Job 
openings in all of the contracts considered through 
the use of estinating techniques relating tnanpower 
re<iuireiiients to the flow of activity in the establish- 
ment simI then disaggregating the total manpower 
required into employment in individual occupations. 

3. The individual awards have involved a sufficiently 
large number of Job openings to be given serious 
weight in local manpower planning. The minimum 
number of Job openings anticipated in 1974 for any 
one of the contracts was the approximately 400 
openings listed for the Smithland Dam project. 
Estimates for the others range up to 5*900 for the 
Space Division's orbiter project. • 

4. Local' manpower agencies, in the four instances studied, 
wjsre generally aware through their own efforts of the 
overall magnitude of the employment increase likely to 
result from large F^eral contracts in their area. 
However, they lacked the detailed information about the 
occupations involved or the timing of the employment 
increase to translate this general awareness into 
program planning. 

5. The dissemination of the Job openings projections can 
precipitate a coraaon effort by local manpower officials, 
company personnel, union officials, and others to make 
use of the projections in planning because the projec- 



tions provide a detailed quantitative framework 
concentrating attention op the consequences of 
the Federal Covernment*s actions vhlch affect then. 
6* Estinates of future job openings are only one 

ingredient, although an important ingredient, in 
local planning to take account of the conse- 
quences of Federal procurements. To receive 
consideration in planning manpower programs, the 
projections of job openings must be coordinated 
with local labor supply indicators, information usually 
available in state and local Employment Service and 
MAPC groups. 

An operational early warning system could benefit many persons 
and organizations. The Employment Service could more effectively plan 
placement and training programs because of the advance notice it would 
receive of job openings which would frequently figure among the more 
desirable openings in the local labor market area. By assisting in 
assuring an adequate supply of workers with the appropriate skills, the 
system irauld reduce the likelihood of cost overruns and production delays 
stemming from manpower bottlenecks in large Federal defense and nondfefense 
contracts* An early warning systen could facilitate the Federal Govern- 
iMiit^B equal employment programs by identifying areas for increasing and 
upgrading job opportunities for women, older workerst or members of 
minority groups* And» most importantly t wage earners generally would 
.benefit from greater opportunities for employment in industries typically 
paying better- than-average wages* 
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The decentralization of manpower program activities to state and 
local government agencies « as provided for in the Comprehensive 
Employment and Training Act, increases the importance of an early 
tfaming system. The existence of a systeomtic framework of information 
about the anticipated consequences of one of the major sources of 
ehange in local employment, changes in Federal procurement, can itself 
provide an important stimulus to reckon with these consequences in 
local manpower planning. The response to thib stimulus is likely to he 
enhanced if the early warning system includes an active follow-up 
and technical assistance component as well as a data processing and 
projections effort. 

II. 

The projections show that approKimately 400 or nore new job openings 
are expected to result fron each of the procurraent awards considered in 
the current t the 1974 » calendar year. Many of these job openings would 
represent positions in skilled and seni-skilled blue^collar occupations e 
The occupational areas with the largest single number of job openings 
listed for 1974 are asseniblers» fitters^ wiresient nachinists and aachine 
operators t operating engineers $ and engine nechanics and repairoene 
Many of the openings represent positions in which individuals can qualify 
for entry level helper jobs through on*the<-job or institutional training 
programs or for more advanced positions through upgrading training* 
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The total number of job openings anticipated in 1974 in each of 
the projects and the leading occupations in which the openings are 
expected to occur are suimnarized in Table 1* 

Table 1 

Job Openings Expected to Result from 
Large Government Contracts, Selected Firms, 1974 



Contract Source and Occupation 

8MITIILAKD UAHt 

All Occupations 

Construction Laborers 
Operating Engineers 

PULLMAN-STANDARD: 

All Occupations 
Fitters 
Joiners 

Machine Operators 
Vireaen 

nOCKKIILL JKTTRNAtlONAL: 

Rocketdyne Division: 

All Occupations 
Asbotatilcrs 
Engine McchanicR 
and Repairmen 

Space Division: 

All Occupations 
Assemblers 
Engine Kechanico 

and Repairmen 
Hachinicts and 
Machine Operators 



Employment I*vcl 
in Pecewber, 1973(1) 



693(3) 
247 
60 



307 
42 
17 
31 
12 



3,512 
158 

96 



10,717 
261 

189 

349 



Bstisated Job 
Openings in 1974 (2) 



387(4) 
.65 
99 



897 
190 
105 
100 
205 



492 
71 

56 



5,950 
333 

241 

446 



(1) Sources: Unpublished NASA data, company Affirmative Action Plans, 
unpublished company data, U*S* Census* 

(2) NPA estimate* 

(3) Estimated avernf>c monthly employment, July through December, 1973* 

(4) Refcr» to anticipated job openings in July through December, 1974* 
No net job openings estimated for first half of 1974* 
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The job openings estimates for the contracts considered Include the 
increases attributable to growth In employment levels and the additional 
Job openings expected to come about because of deaths, retirements and 
discharges. In the Pullman-Standard and the Smithland dam projects, 
virtually all of the employment listed for 197A was attributable to the 
specific procurement contracts considered. In the Rocketdyne Division, 
the 88NE project is only one of a number of amrdB with government 
agencies, primarily with the Department of Defense, held by that 
establishment. The job openings listed for 1974 at Rocketdyne refer to 
those generated by the SSME project. The estimate is net after allowing 
for employee transfers from other projects. All of the job openings 
listed for Rockwell's Sp<>ce Division are expected to result from work on 
the space orbiter. 

The estimates of job openings require interpretation in the ligh:: of 
the economic environment of the firms holding the contracts. For one 
consideration, the projections refer only to direct employment. Extensive 
subcontracting characterizes the Pullman-Stancard and the Rodcwell 
International awards. This subcontracting can be expected to generate 
employment in firms supplying complex mechanical, electrical, and 
electronics systems which probably exceeds the direct raployment in the 
firms producing the end products. Moreover, while the job openings 
estimates in Table 1 refer to 1974, the projects cover several years and 
the peak employment levels in each are reached at different times. For 
instance, the peak production period in the Pullman-Standard contract is 
expected in the July 1974 through September 1975 period, t^ile the Smithland 
dam project is expected to reach its maximum level in the second half of 
1975 and the SSME project is estimated to attain its maximum employment in 1976. 
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Projections such as those In Table 1 relating to ongoing Federal 
contracts should periodically be updated to allow for changes In govem- 
nant work orders and also take Into account the shifts In manpower needs 
because of changes in the occupational composition of the work force in 
different phases of the project. The job openings listed for the SSME 
project, for example, are less than half the number Initially anticipated 
because of a stretch-out in the work attributable to reductions in NASA's 
appropriation. The projections for the Space Division's orbiter project 
reflect preliminary estimates since the project is still In the design 
phase. Changes in design could induce changes in concept and focus whicli 
would influence the character of the plant work force. Scientists, 
onginecrs, and technicians are heavily represented in the work force 
during this period. Once the transition is made from the design to the 
production phase, requirements for scientific manpower decline and 
openings for blue-collar workers come to predominate. 

III. 

The methodology utilized in preparing the projections has involved 
the development of a systematic but simple procedure which is replicable 
in a variety of economic environments and for dissimilar procurement 
awards. The procedure has been found to be sufficiently flexible to 
accomodate to the extensive range of data which have been drawn upon in 
preparing the estimates from many different government and company sources. 
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The bafilc projections methodology Involves four types of measures. 
They aret 

1. A measure of work load over tl.e life of the award 
broken down Into monthly, semi-annual or annual periods. 
The work load measure is usually approximated by 
constant dollar outlays. 

2. A manpower coefficient relating the monthly or annual 
work load to the man-months or man-years of in-plant 
labor required to produce the output included in the 
work load. 

3. An occupational distribution measure distributing the 
total manpower requirement in each period into employ- 
ment levels by occupation. 

4. A job openings measure reducing the employment levels 
anticipated in each period to take account of persons 
with recall rights to jobs and increasing them to allow 
for replacement of losses due to deaths* retirements and 
discharges. 

The data needed to prepare these measures can be found in a large 
number of government and company sources. For example, in planning its 
programs the Corps of Engineers estimates the overall materials requirements, 
dollar costs and manpower needs for each component activity of its projects. 
In all Federally funded construction projects the Davis-Bacon Act requires 
that pnyroll data be filed with the appropriate contracting agency 
Including information on wage rates for each employee, hours worked and 



in 



occupation. In the SS>tE and orblter contracts, as In other projects, 

N^SA has prepared ^Wnnlng curves** indicating the tnan^years, with some 

indications of broad occupational categories, required in each fiscal 

year over the life of the contract. Company officials at the Rocketdyne 

establishment had prepared estimates of manpower requireirents in the 

SSME project for production workers by department with specific estimates 

2/ 

for several craft groups*— In the Pullman-Standard award the New York 

City Transit Authority had charted the anticipated progress payments to 

be made as work was completed over the life of the contract. This infor* 

mation figures as part of the basis for distributing the work load over 

time« The range of information found to be available in each of these 

different contracts strongly suggests that comparable information exists, 

or could readily be developed, for most large Federal procurement awards, 

say those of $100 million or more. 

The estimating techniques employed in the study are those intended 

to be useful in focussing on individual establishments, on microanalysis, 
« 

in a field in which there are well developed macroeconomic techniques 
concentrating on the impacts of similar changes for the overall economy. 
The macroeconomic techniques typically make use of some version of 

3/ 

inputs-output analysis including the manpower matrix derived from it.— 

7j The estimates for total employment and employment by major category 
for the space orblter project have been derived from NASA sources. 
Due to the late involvement of the Space Division in this study, the 
distribution of employment by occupation within each major category 
has relied primarily on industry data with a minimum of company 
information. 

%j See U.S. Department of Labor, Bureau of Labor Statistics, Patterns 
of U.S. Economic Growth, Bulletin No. 1672, 1970. 
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These techniques have proven to be highly useful in dealing with aggrega- 
tive impacts such as the effects of the spending for the space shuttle 
program in increasing employment on the West Coast » or the consequences 
of increases or decreases in spending for national defense for nationwide 

emplojfment and unemployment levels* The macroeconomic techniques 
possess the additional advantage of making it feasible to prepare esti- 
mates of the indirect employment, the employment in the firms supplying 
inputs to the producers of the end products. They are less useful In 
dealing with individual economic units such as firms or establishments » 
The product mix in individual firms will often be more or less different 
from that of the industry in which they are Included In the Input-output 
analysis t they may use more or less advanced or simply different produc- 
tion processes 9 or the Importance of purchases from other firms may vary 
reflecting the extent of subcontracting or of the Integration of 
processes within the firm. For these reasons, the manpower Inputs required* 
per unit of output and the occupational distribution of these Inputs In 
individual establishments will frequently differ from the pattern in the 
Industries most closely related to them* 

The differences betx^een establishments and Industries in manpower 
utilisation arc Illustrated by a comparison of the manpower coefficients 
developed by NFA for the Rocketdyne Division on the basis of current 
data and the coefficients derived from the value added and manpower data 
for the Industries of which this establishment could be considered a part* 
The relevant industrins were selected from the 1967 Consus of Manufacturers 
and the 1970 Census report on Shipments of Defe nse Ori ented Industries * 
The comparison is presented in Table 2. 
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Table 2 



Estimated Man-Years of Employment per $1 Million of Value Added, 
Rocketdyne SSME Project and in Related Industries, Selected Year^ 

(in 1974 dollars) (1) 



Data Source and Economic Unit 

SSME Project, NPA Estimate, 
Fiscal Year 1974 

Census of Manufacturers , 1967(2) 
SIC 37226 - R&U In Missil es 
and Space Vehicle Engines 

Shipments of Defense-Oriented 

Industries , 1970(3) 

SIC 3722 - Shipments of 
Aircraft Engines and 
Parts to NASA 



Man-Years per $1 Million 
of Value Added 



35 



43 



49 



(1) Estimates adjusted to 1974 prices based on unpublished BLS deflator 
for aircraft and parts Industry. A 2.6 percent annual Increase in 
output per man-hour Is assumed, based on unpublished BLS estimates 

of historical productivity changes in the aircraft and parts industry. 

(2) U.S. Bureau of the Census, 1967 Census of Manufacturers , 1970, p. 22. 

(3) U.S. Bureau of the Census, Current Industrial Reports Series , 
"Shipments of Defense-Oriented Industries, 1970," 1972, pp. 12-13. 



The differences in the manpower coefficients arc too great to be 
attributable to the technical limitations in translating all of the estimates 
to 1974 dollars or in allowing for productivity changes since 1967. The 
differentials underscore the importance of utilizing specific establishment 
data as the basis for the projections in the Early Warning System. They 
also strongly suggest that the projections arc likely to be confined to 
the direct employment in the firms producing the end product or. In very 
large contracts, to selected major subcontractors. 
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Preliminary tests of the manpower e timatcs show that the projections 
developed on the basis of the cstablishmnnt manpower coefficients entail 
a sufficiently narrow margin of error to be useful for manpower planning 
purposes. For example, the historical man-hours data for the Smithland 
dant project for each of the months in the first half of 1973 has been 
compared with the predicted number of man-hnurs in the same months 
obtained by applying the manpower ecif ficifinto against the actual dollar 
outlays by month in this periofi. The average difference per month betiifoen 
the actual and the predicted man-hours amounted to slightly more than .10 
percent. For the overall six-month period, wany r>f the monthly differentials 
cancel out and the difference between the aciucl at.! the predicted magni- 
tudes amounted to 2 percent. Tests for Individual occupations suggest a 
margin of error roughly comparable to the estima-'-is foa the Individual 
months. These tests show that the projections are of sufficient relia- 
bility to be employed for the purpose they arc iuwende.!, that is, to 
provide Indicators of the magnitudes of job openings by occupation expected 
to come about from large government contracts in Individual firms and 
communities. With more experience in making use of these or similar 
estimating techniques, there is a good prospect that the margin of error 
in the projections could be furthar reduced. 



IV. 

The case studies sliow that the dissemination of the projections of 
job opcninr,s cnn r.ervo a:*, a catalyst encoiirnKlns Kmploymcnt Service and 
MAPC personnel, employers, union officials, and others to cooperate In 

ERIC 
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oaklng use of the information in manpower planning. The experience in 
the case studies also makes it plain that the job openings estimates are 
only one input in program planning, an input which must be supplemented 
by knowledge of the local labor supply in the same occupations. 

The research findings in the case studies have been disseminated 
through the medium of one-day workshops attcnde by Federal, regional, 
state and local manpower agency personnel, by officials of the employing 
organizations, by trade union representatives, and by the research staff. 
It is apparent from the workshops, and from other contacts, that state 
and local manpower agency officials were generally aware that the contracts 
under consideration would have- important consequences for manpower utili- 
sation in their areas. However, this general awareness had not been 
translated by the local agency personnel into eistimates of the Job openings 
expected to come about because of the contract in the next year or two in 
individual occupations. There was no established local machinery in the 
instances studied which was specifically concerned with setting in motion 
the activities which could translate knowledge of the manpower impacts of 
the contracts into agency program planning. 

In the first crse study reported on, the Electric Boat Division's 
award to produce nuclear submarines, the state manpower authorities were 
reluctant to risk allocating a sizeable share of their total training funds 
for programs to meet the manpower needs expected to result from this one 
procurement award. In the case studies in the current phase of the 
project, the dissemination of the manpower projections and the contacts 
with the companies and with unions have served to generate interest in 
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using the findings which can reasonally be expected to become translated 
into program activity. At this time (May 1974), the Pullman-Standard 
contract reprcisents the most advanced of the awards in terms of niaking 
use of the research findings. The presentation of the findings provided 
the occasion for a workshop hosted by Mr. Samuel Bernstein, Chairman of 
the Chicago Manpower Area Planning Council and the Mayor's Assistant for 
Manpower for the City of Chicago. The outcome of the meeting was the 
establishment of a working committee made up of local manpower agency 
and company personnel to make use of the projections to develop manpower 
programs » taking into account the estimated Job openings and the 
availability of qualified individuals in critical occupations in the 
local labor supply. Over 700 Job openings have been identified and listed 
with the Employment Service and an active recruitment program Is now under 
way» About 500 of these Jobs are expected to represent entry level posi- 
tions. The Employment Service anticipates that approximately 300 of the 
700 openings will occur in shortage occupations requiring a special 
training effort. 

In the Smlthland dam project » as in most heavy construction activities) 
the unions are an important link in making use of the early warning infor- 
mation since the unions typically supply the labor to employers. In some 
Instances f the unions Involved » for example » the Operating Engineers Union » 
have cuaducted r<anpower training programs supported by Federal funds. The 
union officials have been concerned that many of tlieir members In Kentucky 
were unable to obtain more tlian sporadic part-*tlme employment because of 
limited work skills. The union* accordinglyi was interested in planning 
for upgradlnr, training progrnms in the general area rather than simply 
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for employment at the Smithland site. A workshop was held in Louisville* 
Kentucky In April attended by the Executive Secretary of the State 
Manpower Council » the State Commissioner of Manpower Services, officials 
of the Operating Engineers Union » Department of Labor representatives » 
and the NPA staff* The state officials present indicated an interest in 
establishing an upgrading training program conducted by the union for 
union and non-union members focussed on the eastern Kentucky area* It is 
underr.tood that a proposal to thin effect will be submitted shortly. 

Tn the case of the Rocketdyne Division SSMB project 9 the Division* 
suggested that the research and dissemination effort be restructured to 
take advantage of developments in other parts of the parent organization! 
Rockwell International. Work on the SSME has proceeded at a slower pace 
than was initially anticipated because of NASA cutbacks. For this reaoon^ 
the Rocketd>nie officials believe that they will be able to fill their 
manpower needs from unemployed and underemployed workers with recall 
rights in the Los Angeles area. It was recommended by the Division 
representatives that similar projections be prepared for the Space Division 
of Rockwell International. This Division lias received a $2.6 billion 
contract to build the orbiter for the space shuttle. A ti^rkshop was 
held in the Los Angeles area in April attended by representatives of the 
city and county manpower planning councils, manpower program operators » 
local representatives of the NAB program, Departv^nt of Labor regional 
office personnel, officials of the Rocketdyne and Space Divisions of the 
Rockwell Corporation, and the NPA staff. Although the divisional 
representatives from Rockwell made it apparent that they are at present 
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able to recruit workers from their recall lists, they expressed a definite 
Interest In using the early warning Information to work with the local 
manpower agencies to increase the representation of minority group employees 
In their work force, especially In professional, technical, and clerical 
positions. The space orblter project is estimated to Involve a total of 
close to 6,000 Job openings In 1974. The scale of this project, and the 
likelihood that openings will develop in some occupations for which workers 
with recall rights are unavailable, make the project a priority candidate 
for extended follow-up In an early warning program. 

tftille the Job openings projections are an essential ingredient in 
manpower planning. It Is evident that the planning cannot be based on 
estimates of job openings alone. The significance of the Job openings 
data must be Interpreted in the light of the local labor supply in the 
occupations affected. For Instance, the initial reluctance of the 
Rocketdyne Division to become Involved in a planning workshop stemmed 
from the belief that there were sufficient laid-off workers in the Los 
Angeles area withtthe required skills to meet their needs for at least 
the next year or two. The Pullman*Standard Company* s more active interest 
in developing recruiting and training programs grows out of a sliortage of 
workers with the required skills In the Chicago area, a shortage symbolised 
by an overall unemployment rate of 3.5 percent in February 1973. The 
Operating Engineers* interest In developing upgrading training programs 
grew ouc of the presence of an excess supply of constrMctlon workers whose 
limited job skills severely restricted their employment opportunities. 
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State and local manpower agency personnel. Including those in the 
Employment Service and the MAPC, are the ones most familiar with the 
local manpower supply conditions;* They are also the ones who must link 
the Job openings and labor supply information together in seeking to 
involve individual eslablisliments in training or recruitment programs* 
The state and local manpower agencies, therefore, have a central role 
in implementing an early warning system* 

V* 

The replicability of the procedures employed in preparing the job 
openings projection^* in a number of dissimilar Federal procureiaent 
rnfards undei^^cores the basis in experience for establishing an early 
warning system as an ongoing activity conducted by a unit created for 
that purpose* The operation of the system will involve a series of 
processes which are conmion to different individual efforts attempting 
to develop information about future job openings to be utilized by 
state and local manpower agencies in their program activities* 

The common processes underlying the Early Harning System are 
illustrated in Tabic 3. 



Table 3 

Processes and Agencler. Involved In an Karly Warning System 



P rocess 

1. Supplying input data for 
projections 

2. Preparing job openings 
projections 

3. Dlssetnlnitiag projections and 
providln.^ technical assistance 

4. Developing local manpower 
supply data 

5. Utilizing infonaation in 
program activities 

6. Follow-up on uses of InforMiation 



Agencies 

Government Agencies; 
Firms 

Early Warning Unit 



Early Warning Unit 



En^loyment Service; llAPC 



So^loyroent Service; MAPC; 
Finns; Unions 

Early Warning Unit 



The critical feature underlying these different processes is the 
linkage between the research, th«>. development of information, and the 
utilization of the Information in planning program activities. This 
linkage is responsible for another essential feature, the Interdependence 
of the Federal agencies, i.e., the Early Warning Unit, and the state and 
local manpower agencies and private employing organizations. The partici- 
pation of all of these groups is a prerequisite for the program's success. 

The sizeable margins of error involved in dealing with small numbers 
make it evident that the Early Warning System is primarily applicable to 
large Federal procurement contracts or to grants to state and local 
governiTients leading to such contracts. Limitations of resources are 
likely to lend further support to this anticipation. WliLle size, say a 
minimum expenditure of $100 rallVi'on, is one criterion for selecting the 



contracts to be considered » 81:^8 alone is an Insufficient basis for 
selection. Since the purpose of the system is to focus on job openings » 
the awards chosen should be those which will lead to an increasing 
level of activity in the flrras receiving them. The value added concept 
provides a useful basis for establishing this increase since the bulk 
of the value added in most Industries is made up of employee compensation 
and benefits. It would be reasonable to expect tliat the contracts 
selected would yield an average increase In value added of at least $5 
nllllon a year during the period of the contract beyond the level of 
activity in the establishment the preceding period. Assuming that 
two thirds of the value added were made up of employee compensation and 
benefits amounting to an average of $12»000 per worker, the contracts 
selected would be those expected to generate increases in employment 
equivalent to approximately 250 positions or more. 

Tlic number of contracts to be processed by the l^rly Warning Unit 
would also be influenced by the availability of job openings projections 
prepared by the firms receiving the contracts. This would reduce the time 
spent on each contract by the Early Warning Unit, thereby Increasing the 
number of awards which could be investigated. The unit should, therefore, 
actively seek to enlist the participation of the companies In preparing 
the job openings information, especially in preparing the detailed occupa- 
tional breakdowns. However, it can be expected that the Early Warning Unit 
will itself prepare the job openings projections in most instances. This 
will often be done to precipitate the cooperation of state-local manpower 
agencies or of firms in translating the projections into manpoi^r program 
activities^ 
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Tlu? exttiit to which the Karly WnrnlnR Syntcm information is put to 
use, and how it is .ur.ed, will reflect both the work of the unit and 
conditions in local labor markets. The distribution in emphasis between 
formal skill trainlnc programs and recruitment and placement activities 
will depend primarily on the availability of workers with the required 
skills In the local labor supply. Equally important, the success of 
the system will dciiend on the def.ree to which the Early WaminK Unit 
becomes an active force for disseminating the projections and providing 
technical assistance to the users rather than a passive supplier of infer- 
nation, llio dissemination effort is very likely to involve numbers of 
workshops and other meetings between the producers and consuners of the 
information. A follow-up program assessing the uses made of the projec- 
tions, or the reasons why they were not used, is also essential if the 
information which is to be provided is to meet the requirements of future 
users . 

The potentials of the Early Warning System are illustrated by the 
Federal government* s public works activities. All told, the Federal 
government's outlays for construction, largely undertaken by private 
firms, arc CRtimatcd to amount to over $13 billion in fiscal 1974. The 
Corps of Knr.ineers alone in that year was financing 39 civil workers 
projects involving expenditures of $100 million or wore. Outlays on 
seven of theae projects are exported to reach at least: $400 million. 
Not all of the. Federal governt^'^nt* s spending for const ruction, for civil 
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works or other imrpor.er., will load to increases in job openings. 
However, a aystrra for ascortaininp which projcctfi will make for Increases 
in job opcniniis, where, and by how nuch can nnkc a significant contrl- 
butlon to manpower planning and programs in the decade ahead. 



CHAPTER II 



THE PROJECTIONS OF EMPLOYMENT OPPORTUNITIES 



In the Federal procurements analysed In this phase of the 
study 9 over 7»500 new job openings, most of thorn suitable for some form 
of traininR or recruitment program, are projected to occur during 1974 
at the facilities of the prime contractors. From the experience in 
these caRe studies It appears possible to prepare similar projections 
for most major awards of a contracting agency on a routine basis once 
the data base and data sources have been identified. Since the contracts 
studied represent different contracting agencies and different industries » 
it would appear that such projections could be prepared for other agencies 
as well. This makes it feasible to establish a program for preparing 
projections of job opportunities generated by major Federal procurements 
as a regular » ongoing activity. 

The methodological approach used to prepare these projections has 
many of the same elements cs the interindustry approach of the Bureau of 
Labor Statistics. The BLS effort uses industry-wide data to derive 
employment-output ratios for translating program expenditures » and the 
distrlhiittlon of these expenditures among various industry sectors » into 
manpower requirements. NPA^s approach also constructs an employment- 
output ratio; however, the ratio is "firm specific" rather than "industry 
specific." This is necessary since the level of industry detail available 
for some indufstries combines firms manufacturing diverse products and 
the employment data do not reflect the manpower needs of any single firm 
Included in the industry. Even where the products are the same* the 
manpower requirements at the firm level can be very different than the 
"average" for the industry due to differences in company policies and 
production methods, such as the age of the equipment u&ed, company 
practices relative to subcontracting, etc. 
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For the same reasons it is necessary to obtain occupational details 
for the specific firm rather than use an industry-occupational matrix* 
Consequently, the merhodoloRV used in this study relies on such sources 
as Affirmative Action Plans, contracting agency estimates, and company 
data to obtain occupational details, supplementing these sources with 
Industry data when needed* 

To derive estimates of new job opportunities at the plant, the 
occupational projections must be reduced to take account of the fact 
that some of the new jobs may be filled by workers with recall rights* • 
An adjustment should also be made for deaths, retirements and discharges 
of current employees where these factors will result in a measurable 
increase in the number of projected new hires* 

This approach has the advantage of utilizing work flow data which 
are consistently found in all procurement programs in essentially the 
same form, that is, annual or monthly expenditures* This procedure has 
also been found to be sufficiently flexible to accomodate to the various 
types and detail of manpower data which are available and to reduce 
the time and effort required for the preparation of projections* 

I* The Preparation of the Projections 

In the contracts studied in this project it was found that sufficient 
expenditure and manpower data were avpllnhle to permit projections of job 
opportunities to be prepared far enough in advance to be taken Into account 
in mnpower program planning* The projections identified future opportu- 
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nltles for employment in which the number of openings, the occupations 
Involved and the skill levels required appear to warrant some local 
training, recruitment or other manpov^er program response. Although 
the tme test of the projections cannot be completed until the 
projection figures can be compared with future actual employment levels, 
the methodology produced results which conformed closely to company 
estimates, where t:hese were available, or to known employment when 
applied to a prior time period. It is sifnif leant that the projections, 
and the conclusions regarding the need for manpower programs, were 
considerably different from those which would have been derived from the 
use of macroeconomlc data. 

In applying the projection methodology to the awards under study, 
NPA identified a vJdc range of data sources and data types. Work flow 
information can range from projections of annual budget obligations to # 
detailed estimates of future monthly expenditures. The manpower data 
may contain detailed occupational breakouts, or may be restricted to 
total *4nHiouse** or direct employment. With some awards all the data can 
be found within the government, while In other cases the cooperation of 
the employer may be essential to the collection of the required Information. 

The Corps of Knf^ i neers/Smithlcind Civil Works Project . In the case of the 
Corps of Engineers projects it is possible to collect all of the required 
data within the agency itself. For all major Corps of Engineers projects 
the contractor is required to provide the Corps with a schedule of work 
which estimates the percentage of each task or work item (e.g., construc- 
tion of coffcrdnn, pourlny of concrete, installation of piling, etc.) to 



be completed for each month durinp, the life of the project and the total 
cost of each task. The Corps then makes projections of the monthly 
expenditures of the contractor for budgeting purposes* 

In order to translate these estimates of monthly expenditures into 
projections of employment it is necessary to develop manpower coefficients 
which relate the number of workers required to perform a given task to 
the dollar cont. These manpower coefficients can be derived from histori- 
cal data on similar projects available from the Corps and can serve as 
a mode] in relating projected dollar spending by work item to shifts in 
the size and occupational composition of the project wrk force. 

The historical data on dollar expenditures by task for similar 
projects are available from work progress reports which are prepared by 
the resident engineer of the Corps on a monthly basis for each major 
construction award. These reports contain data on the dollar expendi- 
tures and the percentage of each work task completed during the month. 
The Corps also receives copies of ail payrolls for its construction 
projects under the provisions of the Davis-Bacon Act. These payrolls 
are required to contain information on the wage rates » hours worked » 
occupation) etc. for each employee who worked during the reporting period* 
From these two sources of data it Is possible to conduct statistical 
analyf^cs to determine the relationship between fluctuation in work flow 
and changes in employment by occupation. For example, manpower coeffi- 
cients can be derived which indicate the number of carpenters, laborers, 
operating engineers, etc. required to pour a cubic yard of concrete or 
move a cubic yard of earth expressed in dollar terms. (For an analysis 
of the validity of the coefficients, see Appendix I.) 



Those coefficients may then be applied to the projected exi^ondltures 
by work task to determtnc the Hkely future size and occupational composi- 
tion of the work forco on similar projects at the same stage of develop- 
ment* These projections should be valid ^ even if the level or mix of 
work tasks varied between the two projects, since the coefficients are 
related to the work tasks rather than to overall expenditures. This 
takes into account differences between projects in the relative magni- 
tudes of concrete or excavation work, etc. 

Because projects for the Corps of Kngineers usually extend for 
several years and the level of work may vary from the original estimate 
due to changes in appropriations, neither the Corps of Engineers* 
projections of monthly earnings nor the contractor's schedule can be 
taken as fixed beyond the coming fiscal year. This Is sufficient » 
however^ for preparing projections of employment up to eighteen months 
In advance. 

The contractor's schedule of work flow "indicated that the bulk of 
the expenditures at the Smithland locks during the next year or so would 
be devoted to finishing concrete work on the locks, with work on the 
flooding of the cofferdam and clean-up scheduled for the latter portion 
of the period. The proportion of each typo of work scheduled each month 
by the contractor war. applied to the monthly expenditure forecast by the 
Corps of Engineers* This provided measures of the dollar expenditure 
each month of the fiscal year by work Item (see Table 4). 

From the payrolls and work item expenditures by mouth for a previous 
lock project it was determined tliat, at this stage of completion of a 
lock, every $1,000 of total expenditures generates 46. 2 man-hours of work. 
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Because of the phase of construction, concrete expenditures accounted for 
almost all of the employment; 17.3 man-hours of carpenters, 20*9 man-*hour8 
of construction laborers, 5.1 mnn-hours of operating engineers, and 2.6 
man-hours of teamsters for every $1,000 spent on concrete pouring* It 
was also determined that every man-hour of operating engineers required 
tho support of .55 man-hours of oilers/greasers, and •AS man-hours of 
mechanics. These occupations accounted for the bulk of the employment 
at the r.Jtcs The remaining workers were divided among many occupations, 
including batch plant operators, firemen, welders, cement masons, etc.,* 
and professional, administrative and clerical jobs. In each of these 
cases, the number of workers was too small to warrant separate calculation. 

Employment: projections were prepared by applying these coefficients 
to the estimated expenditures by work item shown in Table 4. Projections 
for the first half of FY 1975 were also prepared using Corps of Engineers 
preliminary estimates of expenditures for that period. With turnover and 
shifts In the work force composition resulting from changes in work tasks » 
there should be almost 400 job openings during calendar 197A. 

Aside from some small increases in specialized occupations such as 
welders, painters, millwrights and electricians who will be needed for the 
Installation of machinery and final touches on the locks, the outlook for the 
Smithland pi eject through June 1974 Indicates a decline in employment as the 
major work effort on pouring concrete for the locks is completed. Total 
employment during this period is expected to decline from an average of 
about 700 workers in the July December 1973 period to under 300 in the 
following six months. 
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BoRinnluR in July of 197A, however, while clean-tip work will proceed 
on the locks at a low level, work is expected to becin on the dam Itself 
which nhould be reflected in major Increases in enployment. The initial 
phases of work on the dam, which overlap tht^ final stages of work on the 
locks, will require a different work force mix, as the dam effort focusscs 
on the construction of a cofferdam whilr the major lock activities shift 
from pouring concrete to the removal of the old cofferdam used in 
constructing tht^ locks (see Table 5). 
1/ 

T«.h1^* 5 

employment and Job Openings, by Occupation, at Smithland, 197A 



Average Employment 



Occupal^i<»n 


Estimated 
Actual 

July-lU'o '73 


Projected 
Jaii-^June '74 July-Dec 


Estinated 
Job Openings (1) 
'74 in 1974 


Total 


693 


270 


634 


387 


Carpenters 


205 


71 


55 


[ 16) 


Teamsters 


32 


11 


49 


39 


Laborers 


247 


86 


150 


65 


Operntlnj' Engineers 


60 


22 


120 


99 


Ollcre/dreasers 


27 


10 


48 


39 


Mechanics 


33 


12 


59 


48 


Others 


89 


58 


153 


97 



(1) Employment increase adjusted for deaths and retirements and refers to 

job openlnRfi In July-December 1974. No net job openings are estimated 
for the first half of 1974. 

Note: Bracketed f Jr.ure Indicates the amount by which lay-offs exceed 
normal replacement • 



- 31 - 

Hie projections indicate that in the second half of 1974 there will 
be a need for an average of almost 100 additional operating enRineers, 
over 60 laborernt about A5 mechanics, and about 40 teamsters and 40 
ollers/qreasers* 

These occupations f in which increanes in employment are projected » 
are all suitable for some form of manpower program action* In the case 
of construction laborers » the bulk of the openings are at the entry 
levels which, nonetheless, requires some short-term training involving 
personal safety and. In the case of flagmen and laborers performing 
shorin;^ operations, for example, some skill training. In addition, the 
laborers also perform in occupations such as driller, powderman and 
vibrator operator, which require more extensive training. In the case 
of operating engineers, although a lengthy apprenticeship period is 
required for full joumeyran status, filling apprenticeship opportunities 
could involve the local Employment Service in recruitment, and pre- 
apprenticeship training could involve MDTA progmms. In addition, many 
of the Journeymen operating engineers can work only on a limited number 
of machines. This could require the development of upgrading training 
programs to equip thctm with the broader range of skills necessary for 
continued employment at Smithland resulting from the use of different 
pieces of equipment at different phases of the work. Oilcrs/greasers. 
and, to a lesser extent, mechanics are al^o occupations suitable for 
training. 

In all these occupations the construction unions are the primary 
source of workers and maintain hiring halls for recruiting and referring 
their members to employers. A review of a sample of the employment 
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records of nombcrs of the International Union of Operating, KnRinc^ers reveals 
tliat of the active inombers of Local 181 (vhlch has jurisdiction in Kentucky) 
ns estimated 916 had limited skills and worked less than the equivalent of 
thirty weeks in union con:.truction enploymcnt during 1973. Accordinp, to 
the union 9 those operatin;? cnplnecrn worked less than what the Industry 
considers full-tiiue and could improve their etnployabillty through upr^rading 
training. 

The pension fund utcurds of the union show the number of weeks of 
work for each of the nemhern of Local IRlf about 1,350 of wliom were active 
members who worked less titan the equivalent of thirty weeks on union 
construction jobs during 1973. In order to determine if local union 
empIoy^.cnt records could provide the necessary information to identify 
likely candidates for upgrading training, MPA selecLud the 391 union 
members who worked between ten and tv/enty wee1:s for IntenDlve review. 

The local union records contained detailed information for 340 union 
members in this group. Table 6 shows that of these Local 181 members, 
there were. 152 under the age of fifty and 80 fifty years of age or over 
who wci-e at low skill levels and could benefit from upgrading training. 
The remainder already appeared to be at high skill levels rlncc they 
could operate two or more pieces of heavy eqalpnont. 

If the proportion of workers at tlio lower skill levels were applied 
to all active members of Local 181 who worked less than thirty weeks on 
union construction job.s during the year, there would be appioximately 
916 workers who could Iriprnvc: their cmpluyability by upgrading their 
skills of whom 450 would be under the age of fifty and would be 
partirtiliirly *siiitnble cnnclldaLcs for up>;radlng tiainlng programs. 
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Table 6 

Local 181 Members Employed In Union Construction Jobs 
tho Kquivalont of Ten to Tvonty Weeks During 1973, by Skill 



Skill 

High skill level (operate two or 
more heavy machines) 

Candidates for upgrading 

Misc* light equip, operators 

Oilers/Greasers 

Meclinnlcs 

Heavy equip, operators (low 
skill or operate only 
one machine) 

Total 



Workers Under Workers Over 
50 Years of Ar^o 50 Years of Age 



68 

152 
73 
15 
4 



60 



220 



AO 

80 
34 
2 
4 



40 



120 



Of chose workers who could benefit from upgrading » the light equip- 
ment operators inclndp stich workers as small compressor and pump operators 
or weldinf]; machine operators. In most cases the work history of these 
members showed no experience with heavy equipment. A similar situation 
existed v;ith regard to the oilers/greasers. Although most of these 
workers would have some familiarity with heavy equipment, they more than 
likely woulrl need full training programs. 

Some of the heavy equipment operators are experienced in only smaller 
pieces of equipment, for example, tractors, tuggcrs, or cherry pickers, 
and require upgrading training in order to prepare them for employment on 
the larger and more complex equipment. Even some of the more complex heavy 
equipment operators, such an bulldozer, backhoe, or highlift operators, 
could also benefit from training, since they are experienced only in a 
single raacliino and their empJ oyinent opportunities are, therefore, limited. 
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These workers appcnr to have considerable experience with heavy equip- 
mt'nt and nlpht he upp,r"'1c?d in shorter tralnins programs. 

Data on antlcipatod clonmnd for operating pnp,inecrs in Kentucky over the 
next few yearr; indlcnto a need for over 250 new engineers annually stemming 
from gro«Lli tu»d teijidccment.— ^ An opportunity exists, therefore, to prepare 
undoreirployed oporatin;; engineers for full employment at the desirable well 
paying jobs offered in the construction Industry through upgrading training. 

T£>o NASA /Rockor d yne SS ^■^. Award . The basic roetliodology for preparing 
projections Is essentially the aasic for NASA awards, involving projectlona 
of the work level in dollar terras and translating these dollar figures 
Into manpov;er requirements. Because the procurement and monitoring 
practices of NASA differ from those of the Corps of Engineers, however, 
the data base is different. In the case of NASA procurements, data arc 
available within the contracting agency that permit the preparation of 
projections of total employment at the contractor's establishment. 
Detailed occupatlnn»1 bitiakouts, howex'er, are not available from NASA 
officials, and this information must be assembled from a variety of 
sources, including Af f Imiitlve Action Plans, company estimates, and 
Census data. 

The program managers for NASA are able to provide historical data 
on "In-house" costs, and man-years of direct end administrative work 
expended on projects at Rocketdyne from which manpower coefficients can 
be calculated. In the Rocketdyne case the historical data indicate that 
every $1 million of expenditures at the plant normally generates employment 
equal to 21 man-years of direct labor and 16.7 man-years (or 76% of the 



1/ See Appendix 1 for further dlBcus.sion and derivation of denunnd estimate. 
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direct employment) of overhead labor. These coefficients will Identify 
the nunbcr of cmployeet; in direct v;ork on the awards (e.g., engineering* 
production, quality control, etcO and those en^ployed In support 
positions (c.n«> general administration, peraonnel, bookkeeping, service 
and roaintennnrc, etc.) for every $1 million spent at the plant. Esti- 
mated In-house expenditures for the coming fiscal year (total expenditures 
less subcontracts and materials costs) are also available from the same 
sources at NASA which permits the calculation of total direct and 
indirect employment at the plant. 

In addition, for each major award there arc "manning curves** which 
indicate the number of man-years of direct labor required each year by 
occupational category (e.g., engineering manpov;er, production manpower, 
testing manpov;er, etc.) and, where the establishment is working on other 
projects at the same time, NASA can n>ake available estimates of current 
and anticipated employment by occupational category prepared by the 
contractor for all ongoing projects at the plant. 

Although these estimates of employment by category provide some 
information on the occupational mix required to perform the work, they 
may not indicate accurate levels of employment since, as was the case 
with the Corps of Engineers, annual appropriations on which these manning 
cut^es arc based cannot be forecast with accuracy beyond the coming fiscal 
year. The appropriate manning curv^cs, however, can be applied to the total 
direct in-house employment figure generated by the use of the historical 
manpower coefficient and the estimated expenditures for the coming fiscal 
year. 
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TtTC~roRulrlnR projections of cnploynent at the plant by broad 
occupational group can be refined into more detailed occupational 
projections bv the application of data from the firm's Affirmative- 
Action Plan, since, where there are to be no major changes in the 
character of the work, the occupational distribution within the broad 
cateRorlcs can be exi^ected to remain relatively constant. In some 
cases tho Affirmative Action Plan may not contain a complete occupational 
breakout. For example, it may only Indicate the number of craftsmen, 
operatives and helpers* In such a case, company production managers 
nay provide detailed occupational information within the categories. 
And, as a final resort. Census data for the Industry by state may be 
used for further detail. This may be necessary where the projections 
indicate an increase in service or clerical workers but occupational 
details are lacking, ^^ere this occurs, the Census data for the aerospace 
Industry for the state can show that thr bulk of the service workers in 
this Industry and area are janitors, porters and guards, or that most of 
the clerical workers in the industry and area are secretaries and typists 
rather than office machine operators or clerks. 

Finally, the projected increase in employmnnt by occupation can be 
adjusted for turnover baaed on data from the Affirmative Action Plan. 
Adjustment for quits is not considered feasible since this fluctuates 
due to factors which may not be related to the work level at the 
establishment. Deaths, retir^^^nrntn, promotions, etc. may also be Ignored 
where they account for fci;» workers. However, if the firm has an active 
promotion or upgrading program, for instance. Involving a large number of 
workers annually, the upRrndJng of these workers could create a substan- 
tial number of additional job opportunities at lower skill Ic^vels and 
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this data should be used In preparing projections. In a period of 
rlsins employment at the establishment^ this would be of considerable 
sip^nlflcanco* 

In the case of the Space Shuttle Main Engine award, the historical 
manpower data for the Rocketdyne plant indicated that In FY 1973 $27*2 
million was spent at the plant on the SSME and direct employment amounted 
to 598 workers, resulting in a manpower coefficient of 22 man-years of 
employment for every $1 million of in-house expenditures. Although 
overhead oraployment generally amounts to 76% of direct employment at the 
plant, according to NASA program officials overhead employment on the 
SSME in 1973 was equal to direct due to the developmental character of 
the current phase of the SSME project. In FY 1973, therefore, estimated 
total emplo>niient at Rocketdyne on the SSME was equivalent to 1,196 man-years # 

Rocketdyne reported that FY 1973 total employment at the plant was 
3,144 man-years* The total number of workers employed on all other 
projects at the plant was calculated at 1,948 man-years by subtracting 
the 1,196 mmi-years for the SSME from the plant total. Since NASA 
supplied data on the number of direct employees on all other projects 
at the plant, it was possible to compute the percentage of employment on all 
other projects at the plant attributable to direct and to overhead employment* 

An example of the application of these relationships to FY 1974 Is 
contained in Table 7* Given the estimate of $43*5 million for SSME in-house 
expenditures by NASA in FY 1974, application of the SSME direct manpower 
coefficient indicated that SSME direct employment would amount to 906 man- 
years* (The coefficient was reduced to 21 mnn-years per $1 million of expen- 
ditures to take Into account prodtictivlty incroases and the lower labor inten- 
sity of the work as the project moved from the design phase towards production. ) 
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Table 7 

Derivation of the Manpowcir Coefficients for Rockctdyne in FY 1973 
and Their ApplJ cation in the IT 197A Estimates 



Actual Estimated 
IT 1973 FY 1974 



ALL PROJECTS 



Total Man-Yt*ars 



3,144 



3,512 



SSME 



"In-IIouise" Expauditures 
(in millions) 

Direct Man-Years 

Direct Manpower Coefficient 
(man-years? /$1 iiillion expanded) 

Overhead Man-Years as a Percent 
of Direct Man-Years 
(estimated by NASA) 

Overhead Man-Years 

Total SSm Man-Years 

OTHKR PROJECTS 

Total Man-Years 

(total all projficts loss total SSHC) 

Direct Man-Years 
(provided by NASA) 

Overhead Knii-Ycars 

(total other projects less 

direct other projects) 

Overhead Mnn-Years ay a Percent 
of Direct Man-Years 



$ 27.2 $ 43.5 
598 906 



22 



100% 



598 
1,196 



1,948 



1,107 



841 



76% 



21 



86% 



779 
1,685 



1,827 



1,038 



789 



76% 



SSME overhead employment was calculated from the direct nun-years 
uslnr, an 86% rate because, according to NASA, the overhead rate would 
also decline tov»ards tlio rate for otlicr projects at the plant as the 
SSME noved towards the production phase. 

Direct man-years figures for all other projects at the plant were 
provided by NASA and overhead employment for these projects was calcu- 
lated by using the 76% rate derived from the FY 1973 data. These 
procedures are described in greater detail in Appendix !• 

NASA data on anticipated expenditures on the SSME, NASA-furnished 
company projections of direct employment on other projects at the plant, 
and the application of the coefficients derived above indicate that total 
man-years of employment at the plant is expected to rise to 3,512 in 
FY 1974 and to 3,832 in FY 1975. The SSm is expected to constitute an 
increasing proportion of total emplo>Tncnt over this period* By FY 1977, 
employment on the SSME alone is expected to reach 2,760 man-years* 

Tlie development of occupational projections from these totals is 
more difficult than in the case of the Corps of Engineers award. However, 
occupational detail can be secured from numerous sources, including the 
Rocketdyne Affirmative Action Plan, the Rocketdyne production management 
staff, NASA program officials, California census data and BLS survey data* 
These occupational data were used in what may be termed an "iterative" 
process. Total employment was broken into broad occupational groups 
(e.g.. professional, technical and kindred workers; craftsmen and 
operatives; etc.) based on the company's Affirmative Action Plan. 
Specially prepared company data was supplied for key occupations, such 
as tool and die i.unkers :nul volders, In the craftsman and operatives 
catep.ory. Tlie remaining employment in the craftsmen and operatives 
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group imd in other jiroups was dlsl r Ibutt-d by "fitting" occupational details 
obtained from 1970 California census data on occupalions by three-digit 
Industry to tho control Rroup totals. For example, in the of flee— clerical 
group, the ratio of of f icc-clorlcals to total employment was put at 15.5 
percent based on the AAP. California census data for SIC 372 put the ratio 
at 18 percent. Data for specific occupations within this group (i.e., 
secretaries, stenographers, typists, office machine operators, etc.) were 
estimated by applying tho census distribution of occupations withi n the 
category to the office-clerical ratio obtained from the AAl'. The occu- 
pational projections prepared for the Rockctdyne plant must undergo 
adjustment for such items as deaths, retirements, and terminations. Data 
for these changes are available from the AAP. In the case of Kocketdync, 
historical information shows that over 2 percent of the work force at the 
plant die, retire or arc discharged annually, an amount which is of 
sufficient magnitude to warrant making these adjustments. The results 
of these calculations are presented in Table 8. 

tflien adjufjted to shov; empl.ojmient by six-raonth Intervals, these 
projections by occupation for the Rocketdyne facility Indicate a moderate 
level of new job openingf: in many occupations during 1974. As much of 
the design work i»s completed during thin period, craplojrment of engineers, 
scientists, etc. is likely to decline, resulting in some lay-offs. In 
production occupations, however, new hires are expected to rise as the 
firm begins an ef^'ort to produce prototypes of its designs for teat 
purposeK prior to Roinp into full production. The projections indicate 
that the dncreanes are likely to occur for sheet metal workers, assemblers, 
and checkers and c^xnminers, all of which are suitable occupations for 
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training. Proclslon asscmblorsi onr/ine mechanics and repairmen, and 
machinists arc less likely candidates for training because of the hlRh 
skill level involved; however, special rocrui trtcat efforts may be 
required to fill these iohs and if workers cannot be recruited it is 
probable that training to upj»rade lo\>?cr level v/orkers into these jobs 
will be needed. Training could also be provided for the additional 
clericals and service workers needed, although the numbers required 
are modest* 

The Rocketdyne projections indicated a moderate increase in employ- 
ment over the next year or so which the firm felt could be managed for 
the time being through the recall of laid-off workers, recruitment 
from other divisions of Rockwell, etc. The Space Division, however* 
which is working on the $2.6 billion space shuttle orbiter, and the B-1 
Division, which has a Deportnent of Defense contract for the $2 billion 
6--1 bomber, are also located in the Los Angeles area and arc expected 
to require much larger additions to staff that might require the support 
of government training, recruitment, or other manpower programs. 
Accordingly, the Space and B-1 Divisions were included In the NPA study. 
Due to the late involvement of the Space Division in this project, the 
estimates of employment by occupation prepared for the Space Division 
plant have relied primarily on NASA and industry data, with a minimum of 
company information. 

Table 9 shows the projected manpower needs of the firm and the 
increases estimated for each occupation. These figures have been adjusted 
to reflect the additional workers needed due to deaths and retirements. 
The occupational detail is subject to revision, since the award is still 
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In the design phase, which may Involve chanf;cs In concept and focus that 
can Inflnonco the character of the plant work force* Once the project 
approaches full proJuction, howcvor, estinintcs of the number of workers 
needed by occupation should be less subject to ntodlflcatlon. 

Althouf'h much of the new hiring requlrcu^ will be for professional 
and techniral personnel, there v/Ill be opportunities for machine operators 
and assemblers, which are potential fields for manpower training* ^fost of 
the clerical openingfi also are suitable for training pronrams. In addition, 
the firm has an immediate need for special recruitment assistance for 
hiring minority workers in professional, technical and clerical occupations . 
in order to fulfill its affirmative action program. 

No projections were prepared for the B-1 Division since this would 
have involved a totally new effort in identifying data and data sources 
in the Department of Defense for which there was not sufficient time. 
The firm, however, reported that if the B-1 bomber program goes according 
to schedule, they will be hiring upwards of 14,000 workers over a one to 
two year period beginning in FY 1976. According to the firm the bulk of 
these openings would bo suitable for training or other manpower program 
activities. 

The Urban Mn Transportation Ad Tni nistration/Pullman-Standard Award ♦ 
In the cane of the Corps of Engineers and NASA awards, almost all the data 
are available from povornmcnt sources. This is not the case where Urban 
Mass Transportation Administration (IfhtTA) grants are concerned. Accurate 
projections for awards resulting from Urban Mass Transportation Act grants 
will require substantial cooperation from the contractor. UMTA does not 
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invcstlRato or project the contractor's manpower requirements, but tncrely 

acts as a conduit for Federal Rrants to local transit authorities. All 

UMTA receives once the contract is awarded is a rionthly accounting 

statement from the local authority showing dispersal of funds. 

l^hlle the local transit authority is similarly not concerned with 

manpower at the plant. It is concerned with receiving deliveries on 

time. Consequently, In the award studied by NPA, progress payments by 

the New York City Transit Authority (NYCTA) to Pullman are based on a 

scale which provides 20 percent payment when work is 25 percent complete 

on a particular car, 20 percent more for the next quarter of work, 20 

percent mcire when the car is 75 percent finished, 30 percent payment 

upon delivery, and the final 10 percent upon acceptance. The contract 

also provides for delivery of the cars on specified dates. The Transit 

Authority has charted the anticipated progress payments over the life 

of the contract based on this information. This "payment schedule" is 

a suitable measure of work effort over time. 

Tlie appropriate manpower coefficients to apply to the dollar measure 

ft 

of work effort to obtain employment cannot, however, be derived from 
goveriiment sources or industry-wide data in the case of subway car projects^ 
There arc only about a half dozen firms producing subway cars, and the 
production techniques even among these six or bo vary considerably. For 
example, the truck bodies for the cars account for 15-20 percent of the 
coi;t of a car, and the manpov;er requlrenents at the contractor's plan t 
will vary considerably depending on whether or not he normally subcontracts 
this work to another firm. Cennus data, therefore, arc not satisfactory 
for developing projections of occupational requirements. 
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Company data are therefore necessary for estltnatlnc occupational 
manpower needed per unit of output. While the firm may be reluctant to 
release certain types of proprlel.iry InformaL Jon, our experience indi- 
cates that the firm will provide the minimum data required. In the 
case of the Vullman Company, for example, the company estimated that it 
would need a work force of 1,184 to produce at the rate of two completed 
cars per day» The company further revealed the occupational composition 
of thcRe workers, for example, 95 punch operators, sheer operators and 
press operators; 19 hole and milling; machine operators; 190 electrical 
workers; 247 fitters; etc. Pullnan^Standard also provided data on 
turnover at the plant* 

Knowing the number of workers required to produce two cars a day 
and the cost of the two cars. It is simple to calculate the number of 
man-days expended per dollar of expenditures at the two-car-a-day late. 
This coefficient can easily be converted to the number of man-days 
required per $1 million of expenditures at the two-car-a-day rate for 
convenience. Since expenditure figures viere on a monthly rather than 
a dally basis, the coefficient wan converted Into man-months of wrk by 
dividing by the avera^c^ number of working days in a month (21), resulting 
In a manpov;er coefficient which represents the number of man'-montlis of 
work per $1 lailllon of expenditures at the two-car-a-day rate* Table 10 
stiows how these data were used to prepare the projections of peak employ- 
ment at Pullman* 
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Table 10 

Estimated Peak Employment at Pullman-Standard 
Bascfl on Company Production Hata 



Company 

Production Data ^PA Estimate 

( T\':o-C;ir-A"Day Kate) (at peak production) 



Number of Workers Needed 1,184 1,178 

Dollar Cost of Production 

Per Day (in millions) .556 
Dollar Cost of Production 

Per Month (lu millions) - 11,615 

Han-Days Per $1 Million 

of Expenditures 2,131 
Man-htonths Per $1 Million 

of Expenditures 101.38 101.38 



For the subway car contract ttie manpower coefficient amounted to 
101.38 man-*month8 of work per $1 million of expenditures. (Had the 
scheduled production level differed substantially from two cars per 
day, a dlffaront manpower coefficient would have been required due to 
the effects of economies of scale. In the Pullman case, tlie company had 
also provided data on manpower requirements at the one-car-a-day level 
to provide for this contingency.) This coefficient was applied to the 
NYCTA work flow estimates as measured by projected expenditures, iriiich 
averaged $11^615 million during the peak production period. The result-* 
ing projections of total employment - 1,178 workers - were distributed 
by occupation according to the company staffing pattern. These occupa-* 
tionnl projertlonB wore then adjusted for deaths, retirements and dlffcharges. 



The projections «1k>w that during the peak production period 
(July 197A throuRh Septcmher 1975), Pullman-Standard will need 1,260 
production, tiuilntcnaucc and service workers to meet its production and 
delivery schedules. This includes 5;ome 80 workers required for other 
work at the plant, based on data also supplied by the company. 

Pullman currently has about 300 production, maintenance and 
service workers employed at the plant. It expects to be able to recall 
only about 165 workers who arc currently on lay-off status. The company 
will, therefore, need about 800 new workers by the last half of the 1974 
calendar year, when it roaches full ptoduction on Its current contracts* 

Labor turnover will Increase the number of "new hires" needed. 
During the first nine months of 1973 there was a 26 percent turnover 
In the plant work force, or about 3 percent a month. Company officials 
have Indicated that with the huge increase in hiring of new workers 
without company loyalties, attachment to the work, etc., they expect the 
rate to rise. Since these rates might be reduced through careful recruit* 
ment and appropriate training programs, and since quits fluctuate greatly, 
a rate of 1 percent per month was used in develcping the projections. 

Table 11 shows the projected manpower needs of the firm and the increase 
in each occupational category. Key occupations for which manpower programs 
appear suitable Include nuichine operators, fitters, welders, and electrical 
workers. Additional occupations may also be suitable for special attention, 
although they nay involve smaller numbers of workers. 

All of the production jobs at the Pullman Plant may be suitable for 
training* In many craftn, learners may be hired at the entry -^vel, for 
which maapov;er programs could provide training. An opportunity also 
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Table 11 



En Jloyment and Job Opcningti, by Occupation, 
at Pullman-Standard, December 1973-June 1975 



Employment 



Occtipatlon 
Total 

Fabrication 
Machine Operators 
(punch, shear, press) 

Production Machinery 
Machine Operators 
(hole and milling) 

Fitting 
Fitters 

Joining 
Joiners 

Welding 
Welders 

Sub- Assembly 
Assemblers 

Pipe 
Pipe Fitters 

Electrical 
Conduit Installers 
Wiremen 
Tester? 

Cutters and Taggers 

Pniiit 
Painters 

Service, Labor and 
Maintenance 



Estimated 

Actual Projected 



E stimated Job Openings (1) 



Dec. June 
Dec. 1973 1974 1975 

307 1,260 1,260 



27 



18 ' 



12 



12 



12 



157 



100 100 



20 20 



42 257 257 

17 132 132 



66 66 



111 111 



40 40 



22C • 220 



77 77 



236 236 



1974 
897 

83 

17 
190 
105 
47 
63 
31 



205 



52 



104 



January-June 
1975 

76 



1 
17 
8 
4 
5 
3- 



13 



14 



(1) Employment increase adjusted for deaths, retirements, discharges and recalls^ 
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exists for upgriuling training for current workers w!.o wish to switch 
to higher skilled occupations or who require advanced skills because of 
the Introduction of now production techniquest An example of upgrading 
training which may be required at the plant is in the welder occupation, 
where the firm intends to shift to the use of continuous welding 
equipment • 

The monthly projections of expenditures indicate that major new 
hlting will not begin until towards mid-year. This provides sufficient 
time for local manpower v^ograms to respond. Even after peak employment 
Is reached there will be a need for a substantial number of additional 
workers due to the anticipated rate of turnover at the plant. 

In all three of the Federal procurements studied in-this phase of 
the project » the basic expenditure data for major awards become 
available In January of each y&ar covering the coming July through June 
fiscal year. This allows estimates of the flow of work to be prepared 
up to eighteen months In advance. THp manpower data provided by the 
contracting agencies are also available on the same advanced 
basis* This permits projections of employment opportunities to be 
prepared for all major Corps of Engineers awards by detailed occupation 
and for all major NASA awards by occupational group. Given the coopera- 
tion of the flrm^ detailed occupational projections can be prepared for 
all NASA and UhlTA awards as well. 
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II. Assessment of the Projections 

The value of these projections of job openings for manpower program 
planning will, of course, depend on their reliability* Although a true 
teat cannot be completed until the projections can be compared with 
future actual employment levels, the methodology used produced results 
which conformed closely to available company estimates of overall 
employment or to known employment when tested for a prior period. 

The Smlthland locks project is the only one of the three awards 
studied for which the required data were available for a prior period. 
As a test of the methodology, employment projections were prf^paieil 
using dollar expenditures by work task for the Jantiary-June 1973 period 
at Smlthland and applying the manpower coefficients to these measures 
of work flow. The resulting "proi actions" of employment levels during 
this period were compared with actual employment during the same period 
at Smlthland. This comparison appears in Table 12. 



Table 12 

Comparison of Actual and Predicted Values 
for Total >Ian-Hours(l) at Smlthland, January-June 1973 



Month 


Actual 


Predicted 


Predicted /Actual 


January 


24,973 


21,866 


- 12% 


February 


31,597 


22,061 


- 30% 


March 


30,98B 


32,962 


+ 6% 


April 


27,306 


29,520 


+ 8% 


May 


31,696 


33,286 


+ 5% 


June 


31,737 


34,740 


+ 9% 


Slx-Honth Average 


29,716 


29,073 


- 2.2% 


Average Monthly Difference 






11.7% 



(1) Figures refer to average weekly man-hours per month. For detailed 
explanation, see Appendix I. 
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Except for the month of rcbniary, tho estimates were withlr 12 
percent of the actual. Since nuinpower programs would not be expected 
to respond to temporary peaks of this kincl» a six-month average would 
be more likely a basis for identifying; changes In employment levels 
which would warrant the involvement of manpower programs. For the 

six-month period » the estlm:ited employment difference between the 

V 

projected and the actual employment was less than 3 percent* It Is 
important to note that the projections properly identified the peak 
and trough months. 

Of even greater significance is the test of specific occupations 
at Smlthland for March and May of 1973, the only months for which complete 
actual occupational detail wan available at the time. Tabic 13 cornpares 
the actual and predicted values by occupation for these two months. 
Although the values are, of course, different in each occupation, th© orders 
of magnitude for the various occupations are sufficient' lose to form the 
basis for planning, manpower training an;^ recruitment programs. 



Table 13 

Comparison of Actual and Predicted Man-IIoursCl) , 
by Occupation, for Two Months at Smithland 



Occu]>ntlon 


March 


1973 


May 1973 


Actual 


Predicted 


Actual 


Predicted 


Carpenters 




9,951 


9,463 


10,531 


Teamsters 


1,688 


1,520 


1,637 


1,609 


Laborers 


11,^08 


11,980 


10,901 


12,675 


Operating Engineers 


2,637 


2,921 


2,509 


3,091 


Mechanic: « 


1,412 


1,590 


1,384 


1,683 


011er«/Grcaf;ars 


1,197 


1,300 


1,315 


1,377 


Totnl 


30,988 


32,962 


31,696 


33,286 



(1) Klf.ureH refer to avera^',e weekly Pian-hours per months. For detailed 
explijnation, noe Appendix !• 
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In neither the NASA nor the UMTA award has it been possible to 
conduct snch a test, and the validation of the projections will have to 
wait for data on the acLiial employment which occurs in the periods for 
which the projections were made. 

The projections prepared by NPA are the most detailed available 
from any source for these awards and are significantly different from 
the results which would have been obtained using macroeconomic data. 
Table 14 shows the figures which would have resulted from the use of 
Industry data for the Rocketdyne-SSME award. 

. Table 14 

Comparison of Projections of SSME and Total Rocketdyne Employment, 
Based on KASA Data and on Department of Commerce Data, FY 1974 



Source of Data 
for SSMK Projections 

NASA DATA 

DEPARTMnKT OF COMMERCE DATA 

1967 Census of Manufacturers (3) 

Ml&silti and Space Vehicle 
Engine R&D 

Aircraft and Parts - 

Los Angeles /Long Beach SMSA 

Shipments of Defenno Oriented 
Industries, 1970 (3) 

Purchases by NASA from 
Aircraft Engine and 
Patts Firms 



Projected 
Employment 
SS>ffi(l) 

1,685 



2,050 
2,050 



Projected 
Employment (2) 
Other Projects 

1,827 



1,827 
1,827 



Projected Em- 
ployment Total 
Rocketdyne 

3,512 



3,877 
3,877 



2,335 



1,827 



4,162 



(1) Employment figures obtained by applying the manpower coefficient calculated 
from each of the sources to FY 1974 expenditures. 

(2) Employment estimate obtained from company data provided by NASA. 

(3) Adjusttil for productivity and price clmngcs to 1974 levels. 
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The firm-specific d;.ta available from NASAi for example > produced 
projcctionn of 3,512 man-years of cmployrtont at the Uocketdyne plant 
during FV 197A, The conparable figures which would have resulted from 
the use of Census of Manufactt i rers apRregate data or data from 
Shlpmc^nts of Defense Oriented Industries would have been 3,877 and 4,162, 
respectively. Because NASA felt that the ^Igures for total employment 
for all the other projects at Rocketdyne would not be subject to more 
than a small error, no effort was made to calculate these figures 
independently, and the differences in the totals are due entirely to 
differences in estimates of SSMli manpower. 

The occupational breakout* would similarly have been different. 
Use of Census of Population data for California on employment by occupa- 
tion for SIC 372 - Aircraft and Parts, in which Rocketdyne is classified, 
would have produced major differences in the occupational projections 
even if the same total employment base had been used (see Table 15). 

Professional, manngterial and sales workers would have been under- 
estimated by more than 500 workers, while production workers would have 
been overestimated by almost 500. workers. Machinists would liavf* been 
estimated 130 workers too high and assemblers by almost 100 too many. 
Tool makers and sheet metal workers would have been projected 53 and 62 
too few, respectively. 

The importance of these differences to manpower program planning 
are obvious. If aggregate data had been used for preparing the occupa- 
tional projections, too much cinphnr.Is would have been placed on machinists, 
assemblosrs, foremen, etc., and too little on tool makers and sheet metal 
workerr.. The rolc^ of rnfinpowcr training night also havo been misinterpreted 
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Table 15 

Cotnparl son of NPA Occupatlonnl Projections with 
Projections Fiased on Ap.p.rcp.ace Data, Rockctdync Plant, FY 197A 



Occupation 

Total Employment 

SclentluLu and Engineers 

Other Pi'ofosslonal 

Technical 

Draftsmen 

Managerr. and Sales 
Tool Makers 
Machinists 
Welders 

Sheet Metal Workers 

Precision Assemblers 
Other Assemblers 

Foremen 

Checkers and Examiners 

Engine >t;:chanlc8 and Repairmen 

Electrlci.'ins 

Pattern and Model Hikers 
Other Production Workers (1) 
Secretaries, Stenon, and Typists 
Clerks 

Office Machine Operators 
Other Clerical 

Service Workers and Laborers 



NPA 
Project ions 

3,512 

822 

379 

172 

67 
316 
135 
215 

72 
106 

158 

84 

68 
96 
18 

lA 

140 
179 
158 
43 
165 
105 



Projections 

Using 
Census Data 

3,512 

579 

267 

122 

47 
224 

82 
345 

38 

44 

252 

162 
130 
186 

35 

27 
270 
205 
180 

49 
190 

78 



Percent 
Difference 



30 
30 
30 
30 
29 
39 
60 
47 
58 



+ 59 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 



93 
91 
94 
94 
93 
93 
14 
14 
14 
15 
26 



(1) Includes all crnCtsmen and operatives in occupations which account 
for less than .5% of total employmeat* 



Note: 



Figures may not add to total due to rounding. 



- 56 - 



since the projections would have identified the wrong jobs for trainings 
as well as the total number of such jobrf> duo to an undcrestiinate of the 
number of profesrJonals needed during this phase of the work at the 
Rocketdyno plant « 

Similar discrcpancien in the occupational projections would have 
resulted in the other awards studied and are discussed at length in 
Appendix !• 

To the extent that the NPA projections are reasonably accurate - 
and there is rear.on to believe that they are - they show that firm- , 
specific data are a significant improvement over the use of aggregate 
data, and are a better basis fbr planning and establishing local manpower 
programs. Efforts to use the NPA projections for local manpower planning 
are described in the next chapter. 



CTL\PTER III 



THE FIELD EXPERIENCE 
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NPA's efforts to ftuoura{;o the xu;c of tho projections nt the local 
level Indicate that advance warninj; of joh oppoi tunitles {generated by 
major Federal procuroncnt s can act as a cat alyst to irprove local manfjower 
program plannlii}-, and operations. The projections can provide an opportun- 
ity for the local Employment Service to pain entry into major local firms 
and can help Identify important training needs. The availability of pro- 
jections prepared by outsiders can also stimulate the firm to improve its 
own manpower planning and prompt it to coordinate its manpovrcr efforts 
with those of local manpowei planninj^ authorities. The Employment Service 
has a central part to play in these activities, both In improving its per- 
formance in its traditional role and in expanding its functions to include 

« 

new services. It is unlikely that the projections would have the desired 
results without a field mechanism to provide technical assistance in inter 
preting and using them. 



T. The Field Effort 

In all the coirmunities involved in this study, the magnitude and 
importance of the Federal procurement was known to local manpower program 
personnel soon after the .-sv.'ard was made. In none of these cases, however, 
was any special effort made to assist the company to specify its needs and 
to coo;dinate Ihe prospective increases in employment with local manpower 
activities. The fimis themselves did not have nuch detailed manpower in- 
formation on which to base such cooperation. Table 16 displ.iys the 
manpover activities of the parties prior to the field effort. 

In the Puducah area, a lonj; history of the use of union hiring halls 
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Tabic 16 

Company and Local Agency Manpower Activities Relevant to the 
Federal Award Prior to the Fi«ld Effort 



Locality. 



Manpower Activities Prior to the Field Effort 



CHICAGO 



Pullman-Standard 
Divlfiion 

Local Agencies 



LOS ANGELKS 

Rockwell International 
Rockutdyne Division 

Space Division 

B-1 Division 

Local Agencies 

P ADUCAH ARrjV 

Dravo Joint Venture 

Local Agencies 

GROTON 

Electric Boat Division 

Local Agencies 



Specific inanpov/er requirements not identified 
by the firm. 

Aware of the magnitude of the award » but no 
follow-up with the firm. 



Detailed occupational projections not prepared 
by the firm. 

Detailed occupational projections not prepared 
by the firm. 

Detailed occupational projections not prepared 
by the firm. 

Aware of the awards, but no special programs 
designed Tor the firm. 



Ko contact by the firm with local manpower 
agencies due to reliance on the unions for 
recrvitment and referral. 

Aware of the award » but no contact initiated 
wich the firm. 



Company expressed an interest in using govern- 
ment training funds » but had not prepared 
estimated of occupational training needs. 

In close working contact with the firm. Did 
not supply technical assistance in the prepar- 
ation of occupntlonal projections but did 
prepare request for funds to state manpower 
training authorities for overall training needs 
of the firm. 
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for recruilmtrnt and rt-ferral precluded any Involvement of the local 
Employment Service in the work at Smithland, although the project gener- 
ated a cu)>stantlal Increase in local construction emploNTient . In Chicago, 
the local Employment Service labor market analysts reported the Pullman- 
Standard award and indicated that it would probably entail an increase of 
about 1,000 workers at the plant. The detailed occupational projections 
necessary for the development of manpower programs were not available, 
however, and the firm was not approached by local authorities until noti- 
fied of the projections prepared in this study. At the time of the 
initial contacts by the research staff, the company itself had no projec- 
tions of its manpower needs. According to Rocketdyne and Space Division 
officials, a similar series of events occurred in Los Angeles, except for 
a routine contact with the firm made by the local Employment Service. Ho 
cooperative programs were developed since the firm felt that staffing 
could be handled without the assistance of the agency. Under these con* 
dltionst detailed occupational projections were not prepared by the firm. 
And finally, in the case of the Klectric Boat contract in Groton« Connec- 
ticut, the firm, working clow'^ly with the local Employment Service, 
prepared estimates of its total training needs as a basis for requesting 
state training funds. The company had not prepared estimates of training 
needs by occupation, hovuver, and state manpower program authorities 
refused to finance the training nt the time the request was originally 
made* 

It was in this ly^2 of environment that NPA undertook to attempt 
to influence local manpower proj;ram planning and operations by focussing 
the attention of local proi;ram personnel on the potential need identified 
by the projections of job openinp.s. The field effort involved the 
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identification of Llic local decl£Sion-riab?rs , the dissemination of the pro- 
jections, and the provision of technical assistance in usln^ the projections 
as a b.icir. for selecting, appropriate local manpower program activities. 
Preliminary meetlnps were held with the parties individually and a series 
of workshops were scheduled to stimulate cooperation and communications 
between manpowef program authorities and the firms. 

The field effort net with different responses, depending on conditions 
in the company and the labor market, and the histcAical relationship 
between the local manpower agencies and the firm. In all cases, however, 
changes took place in manpower planning either on the part of the firm, the 
local manpower agencies, or the unions. The manpower planning which took 

place subsequent to the field effort is displayed in Table 17 and a ^ 

detailed discussion of the results of the field work is contained in the 
following section of this chapter. 

II. The Results of the Field Effort 

The experience in the project shows that an active program for dis- 
seminating the projections of job openings can result in the development 
of cooperative efforts between the employer and local manpower programs 
and the establishment of special program activities which probably would 
not have occurred otherwise. The degree to which these results can be 
achieved appears to be directly related to local labor market conditions. 

Local manpower program planners will tend to limit their cooperation 
with the firm to activities they consider appropriate in light of the 
availability of workers. If nufflclenf: workers with the required skills 
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Table 17 

Company, Union, Local Agency Manpower Activities 
Involved in the Field Lffort Tltrou{;h May 1974 'if, 



Locality 
CHICAGO 



Pul Iman-S t nnd ar d 
Division 



Local A^uiicies 



LOS AKGKLES 



Rockwell 
International 

Rocketdyne 
Division 



Space 
Division 



B-1 Division 



Local Agencies 



Manpovcr Activities Involved in the Field Effort 

Company prepared staff ing requirements per unit of 
production and cooperated in the preparation of pro- 
jections of job openings. Company has listed 714 
job openings with the Employment Service. 

Employment Service has undcrtahcn special recruitment 
effort for firm. Company and manpower training auth- 
orities have reached tentative agreement to establish 
training programs for jobs not filled by recruitment. 



Rocketdync has prepared detailed projections for some 
occupations and has requested the assistance of local 
agencies to recruit and/or train minority workers. 

Space Division will not prepare detailed occupational 
projections unMl production phase Is reached, buL 
hac requested the assistance of local agoiicics to 
recruit and /or train minority workers. 

B-1 Division will not prepare detailed occupational 
projections until production phase is reached, but 
has estimated new job opportunities for J*Y 1976 and 
FY 1977 at about 14,000 workers if work goes accord- 
ing to schedule and has requested the assistance of 
local agencies to recruit and/or train minority 
workers. 

Program Operators and the National Alliance of 
buslncpsmen are int'Testcd in establishing working 
relations with the firm. City end county manpower 
planning groups appear less concerned due to the 
pressures ol reorganizing under CETA and other 
priorities. 
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PADUCAH 



Table 17 (Continued) 



State Agencies 



The Unions 



Dravo-Groves- 
Newburgh 

Local Agencies 



The State Manpower P^flnnlnR Council and the State 
Dopnrtnent of Mnnpover Services have requested the 
union to submit a proposal Cor an upgrading train- 
ing progran» for underemployed operating engineers 
in Kentucky. 

The national office and the Kentucky local union of 
the Operating Engineers are preparing a proposal to 
the State of Kentucky for a special upgrading train- 
ing program to be financed out of MDTA funds • 

The firm continues to rely on thu local unions for 
recruitment and referral. 

Illinois Employment Service and Oak Ridge Training 
Center both contacted the firm as a result of the 
follow*-up in tills study. Graduates of the Oak Kldge 
welding course may be referred to the Smithland site. 



GROTON 



Electric Boat 
Division 



J.oral Agencies 



Meeting held with the firm and Department of Labor 
staff as part of the follow-up « Estimates of train- 
ing needs by occupation prepared by the firm after 
NPA projections were made available. 

The local Employment Service resubmitted the request 
for training funds to state authorities with occupa- 
tional detail required and approximately 1,000 
trainees have been enrolled in training programs to 
meet the saanpower needs of the firm. 



are unemployed In the area, the manpower plannern can be expected to 
restrict their involvement to the development of special recruitment pro- 
grams rather than training* Similarly, where the employer expects to 
encounter difficulties in finding workers with the necessary skills, they 
are more likely to evidence an interest in coordinating their efforts with 
those of the local manpov/er programs, even where they would not normally 
deal with the Employment Service. In Chicago, for example, the local man- 
power agencies have committed themselves to training workers for Pullman- 
Standard only in those occupations which are known to be in shortage. 
Pullman-Standard, on the other hand, which was reluctant to use the 
Employment Service but which anticipated difficulties in recruiting work- 
ers, has developed a working arrangement with the Employment Service as 
a result of the field efforts of this study. 

The Pullman-Standard Award - Chicago . In Chicago, where the field effort 
is furthest advanced, the published labor market information revealed that 
the SMSA experienced an unemployment rate of about 4 percent in 1973. 
Employment growth in the manufacturing sector and in transportation equip- 
ment manufacturing increased during the year. Moreover, occupations 
widely used in the transportation equipment industry (and needed by Pullman- 
Standard), such as drill press operators and welders, were removed from 
the "surplus" category in mid~1973 and by the erd of the year machinists, 
tool and die makers, electrical assemblers, and arc welders were in short 
supply. 

The data clearly Indicated that Pullman might be faced with a severe 
problem in recruiting the hundreds of new workers needed as it moved into 
full production on the subway car contract. Kven under these conditions. 
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however, the firm did not contact the local Etnploymont Service because, 
according to company authorities, they did not feel that the Employment 
Service cou.ld serve their needa. Given the labor market conditions, how- 
ever, a workshop attended by the fir.-n and I'^cui authorities and using the 
data provided by this study has produced a significant degree of coordina- 
tion between local manpower programs and tnc company. 

At the Chicago workshop, each of the participants agreed to assemble 
additional data which was needed to work out program details. This has 
been followed up by a series of meetings between the company and manpower 
program staffs. A set of job descriptions has been prepared by the firm 
and checked out with the local Employment Service. From these job des- 
crip*:lon8, all of the jobs at Pullman-Standard have been classified by 
the Dictionary of Occupational Titles code for the first time as an ini- 
tial step in developing programs responsive to the needs of the firm. 
Over 700 job openings have been listed with the Employment Service and an 
active recruitment effort is now under way. About 500 of these jobs .are 
reported to be at the entry level. In these cases, the Employment Ser- 
vice can make a major contribution in serving the needs of leas skilled 
job seekers while at the same time helping the company avoid the problem 
of manpower bottlenecks which could result from a rapid increase In the 
work force. 

In addition, alternative training program arrangements have been dis- 
cussed. The Employment Service has estimated that a considerable number 
of the job openings are in shortage occupations which will require special 
training efforts. At the present time, there is an understanding that 
training programs will be developed for those jobs for which qualified 
workers cannot be recruited If the comi)any and the union can agree on the 
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procedure foi seU'ctinK trainees, nnd discussions are curicntly undar way 
to cstabljish a trainlnp, program for "car-builders." 

This is a significant improvement over normjil procedures. According 
to Pullman-Standard officials, the common practice of the firm vas to 
attempt to recruit through other sourccB, such as gate applicants, news- 
paper ads, etc., when the job openings developed and to turn to the 
Employment Service only when all other efforts had failed. In this 
approach, Information on the occupational needs of the firm would be pro- 
vided to the Employment Service at too late a date for the government 
programs to react with any degree of success. Based on an early warning 
of occupational needs, however, the present recruitment and training acti- 
vities are now taking place vdth sufficient lead time for successful 
efforts to be launched by the local manpower programs. The prospects, 
therefore, for having a significant Impact on the employment requirements 
of the firm and on manpower program planning in the Chicago area appear 
to be very promising. 

Rockfctdyne SSMK Axmrd - Los Anfieles . Although the unemployment rate in Los 
Angpler. was much higher than in Chicago — over 6.5 percent In 1973— labor 
market conditions improved during the year. The area, in which the Rocket- 
dyne plant 1b located, had experienced an increase in employment of 159,000 
bctv'uen January and December of 1973. Almost one third of the increase was 
in wanufacturlng. 

Under these labor market conditions our initial contacts with Rocket- 
dyne were successful. The firm provided data on manufacturing employment 
epeclnlly prcpnrcd for this study and indicated a willingness to cooperate 
with llu' local manpower prop.ram.'i . Subncqucntly , however, KASA's budget 



plans for the SSMl: were revised do\^^^wards and the stretch-out of the pro- 
ject resulted in an anticipated increase in employment of about half of 
the level originally expected. At this point Rocketdyne officials became 
reluctant to involve themselves with local programs since they felt that 
tbcy had a sufficient supply of workers from their o\m recall lists. 

Under these conditions it was decided to maintain contact with the 
firm In order to spot developing manpower bottlenecks, since with the 
pasHflge of time the firm was likely to exhaust its roster of lald-off 
workers and, if the economy of the West Coast continued to expand, the 
firm might encounter difficulties in recruiting the necessary workers and 
need the assistance of local manpower programs. Manpower shortages could 
even occur by FY 1975 if SSME expenditures are speeded up in order to meet 
the original delivery schedule. 

In the course of maintaining contact with the Rocketdyne Division, 
. it was learned that staffing problems might also arise at its sister 
firms— the Space Division, which is working on a $2.6 billion NASA award, 
and the B-1 Division, which is working on a $2 billion Department of 
Defense contract. Through the Rocketdyne Division, contact was estab- 
lished with officials at the corporate headquarters in Pittsburgh and the 
parent company, Rockwell International, involved the Rocketdyne, the Space, 
and the B-1 Divisions, all of which are located in Los Angeles, in a work- 
shop with local manpower program authorities. 

Representatives of the three divisions of Rockwell International in 
the Los Angeles area, the city and county manpower planning councils, 
manpower program operators, the local office of the National Alliance of 
Bualnesftncn, and the Department of Labor KeRlonal Office attended the con- 
ifercuce conducted by NPA in Los Annelcs. 
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Although none of tho three divisions were as yet In full production 
and had been able to recruit workers from their recall lists, all of them 
were interested in working with local manpower aRenclea. At the present 
time all three divisions of Rockwell in the Los Angeles area have a need 
for special recruitment services to help them Increase the number of minor- 
ity workers in professional, technical and clerical occupations. They also 
anticipate difficulty over the. long run in hiring the necessary workers 
when they are at full production and peak employment is reached in the 
next few years. The local manpower program operators were prepared to work 
with the firm due to the good jobs and high pay offered by these employ- 
ers. However, the local manpower planners appeared reluctant to provide 
special services to the firm. This seemed to be, in part, due to the fact 
that the funds available would meet such a small part of the need in the 
local area that the manpower program planners felt that special efforts 
*^iilrectcd towards selected firms were not warranted. Moreove**^ under CETA 
six separate prime sponsors will be designated for the area from which the 
firm normally recruits its workers and the manpower planners appeared to 
feel that the firms might beat coordinate their manpower activities with 
the prime sponsor with jurisdiction over the area in which the plants were 
situated. It is not likely that the desired cooperation will be obtained 
unless the Department of Labor continues to work closely with the local 
agencies in an effort to influence their use of manpower program resources* 

Smithland Civil VJorks Project - Paducah . I'^e experience In the Smlthland 
project in the Paducah area indicates that a different approach is required 
for the heavy construction industry. In heavy construction, the unions are 
likely to make more use of an early warning system than the employers since 
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the unions bear most of the responsibility for recruiting and supplying 
workers* 

In the case of the Smlthlcind award » once the projections had been 
prepared, the contractor was contacted In order to develop appropriate 
manpower programs for the Smlthland site. Kxcept for some specialized 
workers, however, the firm relies almost entirely on the local unions for 
recruitment and referral.—^ * 

As an alternative to working through the firm, efforts were begun 
to involve the unions in the project. Discussion with persons fanilllar ^ 
with the construction labor unions revealed that most large contractors 
in the heavy construction field (if they are unionized) have contracts 
with the national office of the various crafts rather than with the local* 
Moreover, some unions maintain their own training facilities. For example, 
the International Union of Operating Engineers sponsors a number of Job 
Corps Centers located throughout the country. The two crafts (operating 
engineers and construction laborers) for which the projections indicated 
the bulk of the increase in employment at Sndthland were therefore con- 
tacted* 

the national office of the construction laborers felt that it was 
not profitable to coordinate their programs in the case of Smlthland be- 
cause of the small number of workers Involved and the fact that laborers 
In the area were not highly mobile. They would, however, cooperate in 
other cases where large shortages could be anticipated • The national 



The firm did evince an interest in a special program for "certified" 
welders. Contact was Initiated between the contractor and the Oak 
Rldr/i Tralnlnn Center nnd the Center hnn agreed to refer to Smlthland 
any ot their fcrc^luaLe certlf lei) weldcrn who remain unemployed. 
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office of the Operatinji Enginccrr. Union, on the oLhor hand, Wiia willing 
to work with state and local manpower program nuLliorities for recruitment, 
referral and training, since the type of information provided by an early 
warning system vould permit the union to expand training opportunities or 
to use the project site for placement of their graduates. 

A meeting took place In January which was attended by the Director 
of Training of the International Union of Operating Engineers, the union 
locals in the region, and NPA. The local unions did not see a need for 
recruitment or entry level training programs organized in conjunction with 
state and local manpower program authorities, but expressed considerable 
interest in arranging upgrading, training activities. 

The operating engineers locals In the Smithland area were concerned 
about numbers of union members with limited skills who cannot find steady 
employment and experience lengthy periods of unemployment when the equip- 
ment they are capable of operating Is not needed. The unions are anxious 
to broaden and upgrade the skills of theae workers in order to improve 
their employabllity. A successful upgrading program may. In time, also 
increase the need for workers on smaller or less complex pieces of equip- 
ment and create entry level training needs. The local unions, therefore, 
agreed to meet with state manpower planners to discuss upgrading training 
programs for workers, not only at the Smithland site but for all projects 
In their jurisdiction. 

A workshop, such as was held in Chicago, was conducted in Louisville, 
Kentucky. Members of the operating eni^neers' national office and the 
local with jurisdiction in Kentucky, as v;cll as the Executive Secretary 
of the State Manpower Council and the State Comwiss loner of Manpower Ser- 
vices, attended the conference conducted by NPA. A present.-?. Lion was 



made of the data on uiulurctnploytnont among union members with limited skills 
and a discussion of the need for upgrading training. The union indicated 
that it is required to recruit both union and non-union members for employ- 
ment and training and would be prepared to follow these practices in 
selecting trainees for upgrading programs as well. 

The CorcmisKionor of Manpov/er Services approved of the idea of an 
upgrading training program for operating engineers sponsored and conducted 
by the union, especially If it could be focussed on the eastern Kentucky 
area where so many workers were underemployed and where incomes were at .or 
below the poverty level. A special proposal for such a program, however, 
will have to be submitted to the State Manpower Council under existing pro- 
cedures. NPA has assisted the union in preparing the proposal which should 
be submitted shortly. There Is, therefore, strong likelihood that a spe- 
cial upgrading training program to improve the employabillty and income of 
operating engineers with limited skills will be established In Kentucky. 

In the unionized segment of the heavy construction Industry, it 
appears that the most promising approach to developing special manpower 
program activities is through direct contact with the national and local 
offices of the unions involved rather than with the employer. The approach 
of working through the unions also appears to be particularly well suited 
to the problem of increasing the representation of minority workers in the 
construction trades In those localities which are too small to have local 
Affirmative Action Plans for the construction Industry. The national 
offices of the construction unions have, by and large, made an effort to 
accommodate to Fcdctal requirements relating to equal employment opportun- 
ity. Advnnrc notice of an increase in the need for training and recruiting 
workers for the construction industry could permit the unions to plan their 
training, placctnenL niid rccruitncnt efforts v/lth greater effect. 



III. Conclusions 



Based on the field experience it Is fair to say that under the proper 
conditionn local employers » unions and manpower planners will respond to 
the type of projections of job openings prepared In this study and will 
cooperate to identify and establish appropriate manpower program activi- 
ties. This can result in better manpower planning by both emplo3'er8 and 
local authorities and tho improvement in the performance of local training 
and placement programs. 

The local Employment Service has a major role to play in this pro- 
ccss^ since it Is the best informed agency regarding local labor market 
conditions > which » to a large extent » determine the appropriateness of 
alternative manpower program activities. Where experienced workers with 
the necessary skills ate available^ a special recruitment effort would 
be called for; where they are not» a training program would be in order • 
In Chicago, for instance, welders are being recruited for Pullman-Standard 
from the experienced labor force but a training program is being planned 
for car-builders, which is an occupation in short supply. Similarly, the 
existence of experiencod workers who are unemployed or underemployed due 
to limited skills would warrant an upgrading training program, as is the 
case for operating cncineers In Kentucky. 

The toployiaent Service is also a prime point of contact between local 
manpower program planners and the firm, since its normal fuiictions involve 
continuous interaction with employers, and the staff arc knowledgeable 
about ©any of the larger local firms. Moreover, the experience in this 
study indicnkes that where the employer anticipates a tight labor market 
and difficulty in recruiting th(i necessary manpower, advance notice of 
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job openings rcsultinc fi'om a major Federal procurement award can influence 
the employers to cooperate with public manpower programs and to gain the • 
Employment Service entry into large local firms which they may not have 
serviced before. This appears to be the case even with employers who are 
reluctant to deal with the Employment Service, as was the case with Pullman*- 
Standard in Chicago* 

The field work undertaken in this study also emphasizes the need for 
n follow-up effort in which the local manpower progranf planners and opera- 
tors must play a large role. The potential improvement in the functloni^ng 
of local manpower programs possible through an early warning system, how-- 
ever, is not likely to be achieved without some effort on the part of the 
— Department of Labor, since such improvements would require that local — 
authorities expand their activities beyond those routines which have become 
traditional and accepted practice. The Department of Labor will be 
required to contact the parties, arrange for meetings and conferences to 
work out the details of maupov/er program-employer-union cooperation, pro- 
vide technical assistance in developing and Interpreting the information 
on job openings » etc. 

These activities on the part of the Department of Labor can also stim-* 
ulnte the companies and/or the unions to initiate or impi'^ove thc.^r own 
manpov/er planning*. As a result of the field activities of this study, for 
example, Pullman-Staudard developed staffing requirements per unit of 
production and Rockotdync expanded its manpower forecasting efforts to 
Include selt^cted occupation.^ in Its manufacturing department* 

The three conferences held in conjunction with this study also indi- 
cate that, at leabt initially, the necessary field work and technical 
assistance ii:ust be provided by the national office of the Department of 



Labor. Only limited support can bo expected from the regional offices 
during tho. cstablishnunt of the systcuu . In the case of the Chicago con- 
ference tv:o regional office representatives were present ^ and one 
regional office etaff member attended the Los Angeles conference* Each 
of these Department of Labor representatives supported the efforts of the 
project but could not contribute much to the discussion because their knov«* 
ledge of the data sources and the projections Vas limited* At the 
Kentucky conference no regional office personnel attended due to the pres- 
sures of other business. Under these conditions the major chan^-e agent 
role would have to be assumed by the staff of the Early Warning Unit. 

The movement to decentralization and manpower revenue sharing under 
the Comprehensive Eiuployiaent and Training Act will also require the Involve- 
ment of Department of Labor national office staff as catalysts in 
stimulating the use of the projections in local manpower program planning. 
Even In Chicago, where both the company and the local manpower planning 
council were con>'inced of tho benefits of working together, it was necessary 
to provide the sliimulus through a series of meetings organized by an outside 
group (KPA), In Kentucky, although the union and state manpower program 
authorities vrerc anxious to cooperate, a special proposal to the State Man- 
power Planning Council was required . Much of the data and analysis for 
such a proposal could best be prepared by the Early Warning System unit. 
The Los Anf.elcs experience indicates even- more strongly the need for the 
Involvement of the Early Warning System unit In the field effort. While 
manpower program operators and th«' company were ready to coordinate their 
activities, the representatives of the manpower program plannern seemed 
lesji coiir-.ittcd. To gain the benefits of an early warning system under such 
conditions t/ill require Bub«tnntinl field activlticB on the part of tha 
Karly Warning Sy??low ctuff. 
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Due to thv llmt and personnel required for these field activities, 
the Early Warning unit would probably have to restrict its review of 
Federal procuremeiiLs to a relatively smnll number of the largest awards 
during the early stages of the establishment of the system* A good part 
of the field work, however, may be assumed by the Department of Labor 
Regional Offices as they become more familiar with the work of the "sys- 
tern*' and gain experience in its use at the locnl level. As the Regional 
Office became more actively involved in the field, the Early Warning Unit 
could substantially increase the number of Federal contract awards 
revicwt»d annually. 
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The findings In this study mnUe it evident that an operating varly 
warning system can serve a useful function ao a regular , ongoing activity 
of the Dcpartuent of Labor. Such a system would identify major Federal 
procurement awards likely to create siEeable nunbers of job openings in 
the local community, collect the data relating to the award from a variety 
of sources, and prepare projections of the job opportunities resulting 
from the procurement. The system would also conduct a field effort which 
would include disseminating the projections and providing technical assls-* 
tancc to the users at the state or local level in order to develop special 
training, recruitment, or other manpower program activities. A function- 
ing early warning system could yield significant benefits in terms of 
improved local manpower program planning and operations, moSre assured and 
better paying employment for trainees, and fewer staffing problems for 
large local employers. 

Chart 1 displays the relationship between the Early Warning System 
and the manpower program decision-makers and ofiher users of the projections 
and identities the specific tasks that an early warning system unit should 
undertake in order to influence the operations of manpower programs at the 
local level. 

I. The Functions of an Early Warning System Unit 

The tnsks of an early wornJnn system unit outlined in Chart 1 fall 
into three categories: identifying', and selecting contrncts to be studied; 
collectlnj; tho requlrr-.l dnta^ prcpiirluj; the projections of job opportuni- 
tJcs, and mcil'lng an Initial dotcnuJ n;jtion bf the need for local training, 



76 - 



BEST COPY AVAILABU 

Chart 1 

Tlic Kolc of the Early V?amins Syr.tcm 



Ta&l;s Vcrforr-Cfil by the 
vith l.ir f,c i>rocun-ac-at 



X 



nJ/ 

©ajor ptocutereats liV.c»ly 
to have laii;e tanpowar 



■"Tl- 

nfaslTJ: Ceil Icc t tu-.ni>ov/e r » 
c)q>endlturD &tid labot 



[Task A: IMepAru proj •'ac- 
tions of job o;>portiini!:ics 

1 



Tiisk 5: /cialy^ce the 
mnp&v«*r proj<»ctloas la 
conjunuiion with loci^l 
Inhnt r firtcct nnaly^ts mtd 
Ihc flta ro Identify 
needed nnpower prcr,*"-^-t^ 

,_ \| *. ■ . ^ 

fa^ 6: 7)ibtieiranaic 
reftuH^ ond provide tech- 
nical nr.-.ix.tance to 
potential ufiorfl 

'•rnslT/i Ccraiuuc to 
follow- itj» thw< award to 
Id^utify ftt!dltlo.i.nl pro- 
£riisi r.ction*; iriccc!cd ;:ria 
to dctcn inc» vliat ur.c- van 
md<! of the? projcctit>:\3 
of jo^ o^'t;»r:li\,v; 



the I 
och- L 



Users of the Karly 
Wamiur. Systen 
Pro,1<^crl on n 



2. Vntlonal and 
local ofilccs o£ 



'yi State xiad loccl 
&anpc%*«r prosvaa 
offici-ils. Including 
the Manpower Area 
Mnnniuj; Council^ 
the Enployr.ent 
Service, and training 
oro Rraa authorities* 



Vses of the Early 
Warning Sy»tct:j 
Prolectloun 



1. Identification of 
entry level tralnlrg 
opportunities ^ 



'T. Identification oF 
upgrading training 
opportun i ties , 



3. Identification of 
the need for Gpcdal 
rec rultr.'^n t ct forts 



4. Encouraeement to 
v| employers to improvo 
their own nanpodor 
planninf^ 



5« Eneoiirtsfiemant to 
tsanpower prograci 
plannem to coordl"" 
nate their activities 
^ with those of cajor 
local enployore 



- 77 - 

recruitniont , or olUvv maupowLM: proiiran activities; and a field effort 

c 

designed lo disseminate the projections to the usern, provide technical 
assistance in their use in manpower progiam planning, and assist in assess- 
ing the results of the Early Warning System and in identifying ways for 
improving the services provided. 

Select l r*> the Cpntracts for S ttidy « The initial tasks—identifying agen- 
cies with major procurement programs and selecting specific awards for 
study— require a review of the Federal budget and contact with the office 
of the chief procurement officer in each agency with a sizeable procure- 
ment budget* The results of the review conducted in this study are 
described in detail in Appendix II. The procurement officials in each 
agency can provide data on all major awards of the agency and can obtain 
infornatJon from the program staff responsible for each award on the likely 
manpower impact of the award^ond any detailed manpower data collected by 
the agency. From this information, almost all of it available from within 
the Federal estab] ifihment , it is possible to select specific contracts 
which promise to h.ive a measurable impact on local labor markets. 

In selecting the specific contracts to be studied, the Early Warning 
System unit would apply a scries of criteria to identify those awards most 
likely to result in the need for special manpower program activities. 
These criteria include: 1) the number of job opportunities likely to 
occur over the cominj; fiscal your; 2) the wage ratci; the jobs will pay; 
3) the occupations in v/hich the job openings will occur; and A) prospects 
for the job leading to reasonably continuous employimnit. 

Conlractft to firms which will create job openlnjjs that pay ler.n 
than tho nvc)a;;c fc>r tlic nrua hoctiuse the f:irm Jr., for example, in a low 



- 78 - 



paying Industry, are not likely to bo of Intercast to workers, trainees, 
or the local manpo'vov pron;ram operators and would not be suitable candi- 
dates for an Early Warning System. Similarly, wliore a surplus of workers 
Is available for the job openings there would be little need for special 
efforts for recruitment or training. Awards which will generate employ- 
ment only for professional or administrative workers would also be of 
little interest to the Early Warning System since such workers are nor- 
mally recruited or trained through other channels. 

By and large, contracts which will provide only short-term employ- 
ment, such as Federal procurements which are expected to be completed 
within a six-tnonth period, should not be considered. In some industries, 
however, like heavy construction, employment normally fluctuates. How- 
ever, high jwage rates and opportunities for Other employment elsewhere, 
compensate for the lack of job stability. These contracts, if they meet 
the other criteria, would be suitable candidates for an early warning 
system. 

Another useful criterion to employ la that only procurements which 
result in an annual incrtane of $5 million or more of "value added" at 
the individual cRtabllshncnt over the, prior year's level should be 
reviewed. Increases of lcr;s than $5 million in value added are likely to 
generate too few job opporturitics, genf-rally lesa than 250, to be worth- 
while subjects for an early warninf, system. 

Kor example, some larp.e awardr. will be spread over so many employers, 
orplants-., tlmt the inpact of any fiinj-.le conuiiunlty would be too small to 
re'juire the ppucial attention of the local manpcn/cr program authorities. 
Ill chia-kiiig I''' the procnircnicnts of the Atomic huvri^y Commission, it was 
discovered that, ulLhou{;,'i each of Iheir etirrent awardo for nuclear power 



plants was in uxcusb of $100 million, typically less than $5 million of 
the total award would represent production and eraployment at any one 
plant • The manpov/er impact of I he aw;rrd, therefore, was not likely to be 
significant in any sinjle community • 

In addition, a number of major awards which involve substantial 
expenditures for a single plant may be found which do not have any signi- 
ficant implications for employment and, therefore, for manpov/er programs* 
Tills will occur where there will be no change in manpower requirements at 
the plant because the value of the current contract merely offsets declines 
In the value of other awards at the plant • The number of workers required 
at the facility, therefore, is likely to remain the same* In reviewing 
Department of Defense procurements during the in5tlal phase of this pro- 
ject, for instance, an aircraft manufacturer was identified who had received 
In excess of $A00 million in awards from the Air Force but whose work force 
was expected to decline by over a thour.and workers because the total busi- 
ness of the firm had declined from the level of the previous year* This 
information on potential future mass lay-offs, however, should be communi- 
cated to the local Employment Service. In the case cited above, the local 
Employment Service, althout^,h it knew that business at the firm had declined, 
was not aware of the magnitude of the lay-offs v;hich were likely to occur 
until contacted by the project staff. 

The information required for selecting av;arclr> is normally available 
from the contracting agency and published labor market data. In the four 
agencies studied In the project, only the Urban Mass Transportation Admin- 
iKtration wa« unable to provide any of the neconr.ary information and, even 
in that ease, t.dPie of the data could be obtaincc! from the Nov; York City 
Transit Authority. 
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Prepartni; the? rroj i'crj(>m;> Oncu havinc selected the contracts to bo 
studied, the Early Warning System unit must collect the required detailed 
manpower data, prepare the projections, and determine if the job openings 
by occupation Indicate a need for special training, recruitment or other 
manpower programs in the local area. 

Where projectlonci of employment at the establlslunent have been pre- 
pared by or for the contractinp, agency they can be collected from the 
program office responsible for monitoring the contract (see Appendix III). 
In the Uocketdyne case, for instance, the NASA program staff were able to 
provide not only their own projections of employment by department at the 
factory but also those prepared by the firm. 

Additional inf ori^ation, such nr staffing patterns for the firm, turn- 
over by occupation, workers with recall rights by occupation, etc., can 
best be obtained from the firm directly, and the Early Warning System unit 
should contact the firm early in its examination of the award. From the 
experience with the four av^rard8 studied there is no advantage to deferring 
these contacts until the Early Warning System has prepared its own prelim- 
^.nary projections. 

Where the flru will not or cannot supply the required data, use can 
be made of the firm'n Affirmative Action Plan and ind.;3try information. 
This requires that the Early Warning System unit establish a close working 
rclatlo with the Office o£ Fcderi^l Contract Compliance, the Bureau 

of Labor SLaliKticn, the DoparLiiicnt of Cori.ujctrcc , and private trade c^ssocla- 
tions. 

Onco the apprcprlaLe employ nont levels have been determined ntid job 
opportuni I ios pr^^^ji ctcd , they should bt: aiialyiicd by tha Early V/arnin^; 
Sy.stcra cl^iff In IJj.ht of such thln;;f^ af. IucmI occupational chui:La[>ot5 , plant 
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turnover, and numbers of workers with recall rlgla- in order to identify 
"potential" manpower procram action. The Early Warning System staff will 
have to rely Initially on published labor market data vhich arc available 
from all larger communities in the country. However, final Judgnients on 
the suitability of particular manpower programs must rely heavily on the 
local staffs. The local labor market analysts will have more recent and 
more detailed labor market information than is contained in the published 
reports and any final conclusions as to the suitability of a special man- 
power program activity must take into account the priorities of the local 
manpower programs themselves. 

Where the. published labor market data indicate that a special man- 
power program activity ui^hL be required to satisfy the job needs 
projected for the firm, the Early Warning System unit would be required to 
institute a series of field activities which include the dissemination of 
the projections, provision of. technical assistance to the local manpower 
program authorities and a workshop designed to bring together the Interested 
part lea and to gen 'rate the necessary special manpower program activities. 

The Fi ohl F.ffor t.- The key figures in developing special manpower training 
or recruitment programs at the local level are: the officials of the state 
and local' Manpovcr Area Planning Council (MA1>C) or similar group; the local 
Employir.ent Service and manpower training personnel; company officials such 
as the directors of induf;trlnl relations or personnel depart.ients ; and, in 

some cases, the union.s. 

Thr field experience indicates that a prelininary meeting with these 
parties Inclivid.w.Uy prior to briiif.inr. them together in a workshop increases 
the likelihood that the cflort wi ll be nucceruilul . These ri'eH.winary 
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conUctB can provide an opportunity to dc«crihc the services available from 
the i;arly Warning System to the firm or the manpower proc.ram planners. A 
description of these services and a discussion of the manpower and expendi- 
ture data already collected can provide the leverage needed for gaining the 
necessary cooperation of the parties. Preliminary contacts were also instru- 
mental in stimulating the coupanics to develop their own manpower data. 

In Chicago, for instance, the Pullman-Standard staff prepared the 
baoic data necessary for the preparation of the projections a/ter such a 
sosBlon, although they had originally expressed reservations about cooper- 
ating in the project and had stated that they were unable to provide any 
manpower information at all. In the case of Rocketdyne, a request for more 
detailed data resulted in a special company effort which provided the Infer- 
mation, and, at the Electric Boat Division, detailed projections were 
prepared only after the firm was provided with a set of the KPA projections 
and a description of the methodology used. 

The workshop Itself should bring together the firm (or in the case of 
the construction industry, the unions), local and/or state manpower plan- 
ners, representatives of the labor market analysis and manpower training 
offices of the Kmployment Service, and the staff which prepared the projec- 
tions. In Chicago, it also proved useful to have staff members of the 
Department of Labor ra.(;.lona1 Offices to provide support for the objectives 
of the projcci . 

The experience in the field al w sho^s that even v.'hcre the firm is 
not interehteJ In a vorl-.shop» contart should \n^ maintained. In the Rocket- 
dyne (:a»c, the firm war, dlf? iuteresaeU because of an absurcd supply of the 
ncce.'.nary vurlxrs fror its recall lists. Hov.'ever. continued contact 
result ed Jn the id( tit H i cat 1 on of a potential n.M.ptnrer f^l^orta^-e at the 



space nud B-l Divisions ond a wiUlngncfis on the part of the firm to arrange 
a workshop session with local manpower program authorities, as described 
in Chapter III. 

The final activity the Karly Warning System unit roust undertake is a 
follow-up effort to provide continuing support to the local parties. 
Pvcviewing the results in tlic locality will enable the unit to provide addi- 
tional data if needed and to suggest ways of coordinating the manpower 
needs of the firm with the program activities of local manpower planners 
where this has not been already accomplished. For example, in the Elec- 
tric Boat award, one of the reasons given "by state authorities for their 
initial reluctance to finance any sizeable training requireaents of the 
firm was that the amount of funds required would "short-change" other labor 
market areas in the state. In the report on that contract, NPA suggested 
that training programs couJd be established in other, close-by communities 
which would prepare residents of those areas for jobs at Electric Boat. 
A recent check with state manpov/cr planners has revealed that this alterna- 
tive has been implcncnted and that training programs for Electric Boat arc 
in operation in two near-by Iribor market areas. 

The follow-up will also help the Enrly Warning System unit in assess- 
ing thv. value of the services it has provided and In devising ways for 
improvlns or uxp.inding these .services, where needed. The unit could iden- 
tify the octupatiounl detail likely to ho most useful to local manpower 
agencic-T, the labor Mnrket conditions most likely to involve training 
programs, the most .ippropr jjiLc type of training, and similar considerations. 
In Kcntuv-ty, for Instance, thi- follow-up identified the need for upgrading 
rnthiM than cntry-lcvcl training., the data necessary to substantiate this 
need, nMd permit Led the. project stnff to participate, in the preparation of 
the stK cial piopv)s.'il for siihiuir.sion to tho State Manpower Council. 
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Tlic act iv I lie s (It scrlbcHl nbovc arc hv^t carried out by a unit located 
in Washington, D.C.^ Bince nost of the information nnd the procurement 
offices of the rontractlni; ^igv^ncles arc centrally located there. The 
Department of Labor is the ir.ost reasonable base for such an operation, 
since the activities of an early warning systen require extensive involve- 
ment with manpower data and dealings wfth local hianpower program staffs 
whose backgrounds, experience and functions are roust closely reflected in 
the Department of ^ahor« 

Regardless of its geographic or organizational location, an early 
warning system unit would require a staff of manpower economists with a 
background in manpower projection techniques and data sources, along with 
manpower program specialists knowledgeable in the proceJnres, policies 
and practices of the various Federally supported manpower training programs 
and the Employment Ccrvlce as: well as experience in labor market analysis* 
A critical skill needed for the rperatton of an early warning system must 
be the ability to work with personnel of dissimilar organisations, that is, 
the companies, the local program staffs, and the engineering-oriented con- 
trcicting agency staffs* 



II • The Functions of tlie IIAPC and Other Users of the Projections 

The n oli* o f tl ui ll:i!!lP<^'ii<^L-Ai7-^Jl^^ Under existing manpower 

rcvtnuc shnrJu;; polirJes, Federal mnnpi>'.;c»r fundn are allocated on a formula 
basis to the chief oxcculjve officer of cities nnd counties which meet 
la^ni^nu:\^popula^ Jon crltor iii, with th-i reminder of the state allocation 
f,oin^\ to the Covcrnor. Tb.^^ Ti S^ul nt ic^ns dclrj.',alc broad discretion in the 

ERIC 
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U80 of thci-.c funds to the Governor, Mayor or County ExecuLlva and call for 
the cstabllsljiacnt of state and local manpower plannlnc groups which arc 
responsible to the appropriate chief executive officer. 

The follow-up effort in this project indicates that the state and 
local MAPC's or similar planning firoups can be prime users of projectiona 
of job opportunities, and It Is tlirough them that the Department of Labor 
can influence local manptwer program decisions. Since the local manpower 
proj'TanuJ arc represented on the planning comr.il ttces, these committees 
can be instrumental in developltg th* cooperation of local program per- 
sonnel and in insurinj; their participation in the Early Warning System. 
In Chicago, for example, the local MAPC sponsored the workshop, provided 
the facilities for the meeting, and secured the attendance of Employment 
Service poriionnel. 

The Role of the Other P ar ticipants . A critical party to the functioning 
of an early warning riyHtem is the local Employment Service. The initial 
determination of tralnlni; program offerings, development of special recruit- 
ment efforts, and the primary contact with the firm are all responsibilities 
of the local Employment Service staff. 

In coordinating, miupower training and recruitment programs with the 
mmpowcr iioods of the employer, the role of the Employment Service labor 
market fuuilywtr. Is to update the published data which identify specific 
conditions; tu the loccil labor ra.uket (such as a phorta^e of workers with 
heavy metiil-vcrking experience) which indicate a need for special manpower 
proj^ram jictivities. 1>. {-.loyinent ForvJce pci5;onncl must also provlU.i many 
of the spc'clnl services; required, l-or exnniplr?, the KmplDyment Service is 
tl.e sjolc liM jl ciiwucy that can pvi-pr.rc and aaily^-.e thi-' job descriptions 
according to thu 6i'r.\i',:irlioiy.> in the j].icJtJojKJ.Q'^or JJcc.yis^^^^ 
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code so tlMt they van be used by D.!ploymont Service placement officers. 
Moreover, It Is thv. Kniploymont ServJce mnnprwer tralninji stnff that must 
work with the company to Jdcutify altcrautivc training; arrangements, such 
as a mixture of on-the-job training; and institutional training, use of the 
company prcwiscn for traininjj, and use of company supervisors as instruc- 
tors. The role of the Employraent Service is illustrated by the experience 
with the Pullman-StaiHlard contract in Chicago. The firm orifiinally had 
reservations about relying on the Employment Service, but, after the work- • 
shop, coordinated its manpower planning closely with that of the local 
Employment Service with the results that have been described in the pre- 
cccdin;? chapter of this report. This experience indicates that even \rticre 
final prop,rar.i arrange nients are not agreed to initially, the stage will 
have been set for further contact between the parties that can lead to 
the establishment of special manpower training or recruitment programs. 

Among the other users of the projections of job opportunities, the 
firm is, of course, critical to the success of the Early Warning System^ 
liut, aside from the need for the firm's cooperation in planning recruit- 
went and training propramr., the employer, as in the case of Pullman- 
Standard » is alr.o a potential supplier of manpower data used in preparing 
the projections of job opcningn. Moreover, the firm can play an important 
role in reviewing t il iffojections for validity. In the Ilucketdyne av/ard, 
the firm v;a.s able to infern flu- project staff of a chnn^^e in budget 
approprii*tiurs vhJ.rh rnducid the projected increase in employment by half. 
Uocl.ctdyne lual been tvlven .idvancc notice of thiu chan^;e by NASA but the 
cut-back luirl not ycL bocn incorporated into the expenditure figures pro- 
vided to the stciff of this study. 

In t^dtijtion to I local pr<j;r.ini Mut Li Jc:; and the firm, thu local 
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unions vill in tumy 1nslanct\s also ho involved in the liarly V/orning Sys- 
tem. The field experience in this litudy suggests thnt the Involvcncnt 
of the unions v:ill vary by Industry and by practice:; of the firm. It 
appcarr. that in the manuf icturing Roctor the Involvenent of the unions 
will depend on thn collective bargaininf, arrangements of the employer. 
As in tlic case of l^ul Inan-Standard , the development of special manpower 
prograras raises isr.ucs related to recruilr.ent , promotions, etc., which 
are covered by the collective bargaining agreement and which the firm 
would prefer to negotiate privately with the union. 

In the construction industry, on the other hand, where the firms that 
are unionized rely on the union to supply workers, ttie firms are not likely 
to exp*H!S6 -strong interest in an active leadership role in participating 
in manpov/<^r programs • As in the case of Smithland, however, the unions 

may fine; it In their interest to coordinate their activities with those of 

# 

state and local manpower program officials. Although the flna should be 
contacted and advised of the Early Warning; System findings even In the 
construction induntry, the focal point of any cooperative effort is likely 
to be tho national and local construction unions. 

The experience in this study shov;s that the parties will respond if 
presented with projections of manpov;cr needs and sufficient lead-time to 
plan an J btulj^ct special projiran activities. In both Cliicago and Groton, 
for exnnvic, vhore it appeared that the noccrtsary workers could not be 
Bupplitc' through nonunl channels, special manpov;cr proprnms were devised. 
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nr. The Ki)]o of the UopartmtMit of Labor 

GaJnins the bcnefils of an early warning syston v;ould require the 
cstabl^shn-ciit of a unit to perform these activities qh a regular func- 
tion of the Federal {government • There 1« little doubt that a good deal 
of the required p.anpowor Information Is available to the firm in much 
more detail than It would bn to the govenment* This includes such data 
as workers vdth recall rights by occupation, turnover by occupation at the 
cstabllshtuent, etc. However, it appears from the experience with the 
awards studied that many firms do not engage in serious and timely man- 
power planning, and others regard the maupowet data they do generate, as 
proprietary information* At least some government contractors are not at 
present capable of preparing tellable projections, a situation probably 

related to the fact that the preparation of occupational projections ia 

not required by the Federal contracting agencies • 

Barring a major shift in Foderal procurement policies or practices, 
therefore, projections of manpov/cr requirements related to major govern- 
ment contractors will have to be prepared in large part by . the Jiarly 
Warning System itr.ulf. The Departnent of Labor, should it assume respon** 
siblllty for the operation of an early \;nrnlng system, should rccognis:e 
that in aildition to preparing projections of job openings it would also 
be caller! upan to ;>ssuiic>. the role of change aj^cnt in Htiraulatlng state 
and loca] niaapower prog) iju authorities, innjor employers, uniona, etc. to 
ut;e this information in plann^ii^; ;nid est^ihl ishlng training, recruitment, 
and other i nnpov^rr pioRrnr.:i. IniMally, the burden of this; catalyst 
Yi le, a:^ stated in ClKipter 111, woulf^ fall larf/Oy on the shoulderi; of 
the J'arly \;.jrnjn{; Jiy.Uciu unit, ^Uliou;;h, in lime, a portion of these 
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field activities might be transferred to the Department of Labor Regional 

c 

Offices* 

The experience with the awards studied in this project has also pro- 
vided some insights into ways that the Department of Labor could improve 
the operations of the Early Warning System. The Department of Labor could 
request contracting agencies to require that staffing plans be submitted 
as part of all large bids (and anually thereafter for those contracts 
«ihich depend on annual appropriations). If this procedure were agreed 
upon and implemented, it would significantly reduce the work load for the 
Early Warning System by providing much of the raw drta needed for the pre- 
paration of projections. Although such a procedure would require the 
cooperation of other government agencies, it would assist the contracting 
agency in assessing the ability of the bidder to perform satisfactorily 
and should not be viev.v.d as an unreasonable burden on the firm. 

Another possibility, v/hich is more within the control of the Depart- 
ment of Labor, and, therefore, should be simpler to Implement, involves 
the Affirmative Action Plan program. At present, this program Is adminiB** 
tered by various govrnment agencies under authority delegated by the 
Department of Labor. In many ccises the Affiriaatlve Action Plan contains 
too little occupational information and may not be available in a timely 
fashion. For Instance, the Rorketdyne Affirmative Action Plan did not 
contain detailed occupational information, although It vuuld have been 
simple for the firm to provide it. In the case of the rullman-Staiidard 
Affirmative Action Plan, It took months to obtain a copy of their plan 
through thc! Postal Service, which in the compliance agency. An effort 
on the part of the Department of Labor to require more detailed informa- 
tion on occupntloiih, to insure up-to-date Affirmative Action Plans, and 
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to make them available quickly and easily, would provide an important 
source of historical manpov;er data on selected firms and facilitate the 
functioning of an early warnlng^stem. 

An added tool available to the Department of Labor for Improving 
the performance of an early warning system involves the financing of man** 
power programs. In some cases , such as in the Electric Boat award » the 
manpower planners ii»ay be reluctant to act on the projections prepared by 
the Early Warning System. This may result from a basic distrust of the 
estimates » or from the fact that the program needs Identified by the pro^ 
jectlons conflict with state or local priorities in allocating funds. 
In some instances » the Department of Labor could offer to supplement local 
funds as a means of overcoming any resistance on the^ part of the Manpower 
Area Planning Council to using the projections prepared by the Early 
Warning System. 



IV. The Benefits of an Operational Early Warning System 

The benefits of an operational early warning system unit would accrue 
to many persons and organizations. These would include government agen- 
cies, individuals seeking employ rant or bettor jobs, and firms attempting 
to fulfill government contracts on time and with minimum costs. 

The Kmployment Service would be a primary beneficiary of an Early 
Warning System because of the /advance notice it would receive of job 
openlngi4 v;hlch could frequently bo regarded as araonii the better paid open- 
ingH lu ilf^ labor luarket area. Advance knowledge of thcne openings In 
specific occupaMonf: v.*ould tt:;j1;(- it possible to more effectively plan 
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placement or tralulnc progra;ns and to undertake special testing and coun- 
selling efforts to improve the Service's matching of workers and Jobs* 
The Early Warning Systen unit could also a.«asist the Employment Service and 
local Unemployment Insurance offices by providing them with information 
indicating when work on Federal contracts vas expected to be completed and 
when major lay--offs were likely to occur. This information would provide 
the basis for special job development efforts to find employment for 
workers who would be laid off. 

An operational early warning system could also assist the Office of 
Federal Contract Compliance in negotiating better Affirmative Action Plans 
because the System would supply the OFCC with knov/ledge about future job 
openings in specific occupations at particular establishments* Currently » 
Afflrtiiativo Action Plans are based on information on projected employment 
supplied by firms^ and the Office of Federal Contract Compliance lacks an 
independent data source for judging the degree to which the plans submitted 
will help to implement Federal Equal Employment Policy* The Early Warning 
System data could make it possible to identify opportunities for increase- 
ing and upgrading job opportunities for women, oldnr workers^ or members 
of minority groups \;ithout dislocating the current work force. 

Government procurement activities could also benefit from an effec- 
tive ongoing early warning system* By assisting in assuring a supply of 
workers with the requisite skills » the system could help avoid manpov/cr 
bottlenecks at contractors* plants, and thus reduce thcj likelihood of the 
cost overruns and production delays stemming from u:anpower-relnted bottle- 
necks* Large govnrnment contracts frequc!htly involve substantial increases 
in manpower roqulrcmc^nts in individual Cfstabllshmcntfj on short notice. 
Siiailarly, the fini^y hoidin^ Ll^e contrarts could avoid many costly staffing 
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problems and improve their ability to rroducc' on schedule by requesting 
that opcclal manpower programs be established to Insure that workers with 
the requisite skills will be available vhen needed. And, the Early 
Warning System would imprcve the functioning of local labor markets by 
making it feasible to more elfectlvely match workers with manpower needs. 
The Increases In wagr rates In other firms, or the "pirating" of workers 
which sometimes Lakes place when establishments receiving substantial 
government contracts roust hire many new employees on short notice, would 
be avoided. The skills added to the local work force through the train- 
ing recelvefj or work experience in the firms holding the contracts would 
increase the mobility and the skill resources of the local labor force for 
many purposes other than the specific contract for which they were 
initially hired. 

Most importantly, wage earners would benefit from the Early Warning 
Sy«tcm through greater opportunities for employment, for better earnings, 
or for upgrading. The larger Federally funded contracts are typically 
in industries paying better than average wage rates sucK aa the aerctfpace, 
electronics, shipbuilding, or construction Industries. In the Pullman- 
Standard contract, for instance, entry level laborers are paid $3.63 an 
hour, materials handlers are paid $3.73 an hour, wiiile fitters "with some 
related cxperlenci'" begin at $6.32 an hour. More difficult to illustrate 
with quantitative e/.araplco, hut equally real, are the numerous opportuni- 
ties for opgradiiii; v.hon firms must expand their work force on short 
notice. 

Thorti arc probably wcJl In excess of a hundred major Federal procure- 
ments each tisc.il yc^jr. In the Corps of KnrJneers alone, the 1974 fiscal 
year builj-et idcnrifii's appro; imtcly 40 projects c-.osLlng in exccv.s of 



$100 million, Including seven projects in excess of $A00 million. Addi- 
tional nuwbcrs of multi-million dollar awnrds arc made by other government 
agencies, including the Department of Defense and others described in 
Appendix II. This is certainly a substantial number warranting an early 
warning system. 
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The purpose of this appendix is to map in greater detail the precise 
data, aethodology and projection techniques used for the awards studied. 
This is done for several reasons. First, it provides a "handbook", which 
should be invaluable if the Department of Labor decides to initiate an Harly 
Warning System (EWS) as one of its regular functions. Second, it allows 
other individuals in and out of the Department of Labor to replicate the 
study, one of the tests of a sound methodology. Finally, it allows stu- 
dents of manpower planning and projections to scrutinize and evaluate 
the procedures used. 

With these objectives in mind, the appendix expands on the discus- 
sions of data, data sources and projection procedures discussed in 
Chapters I and II, and presents a step-by-step display of the data and 
the procedures employed in each of the contracts investigated. 
While this format is necessary for the purpose outlined above, it 
should be remembered that the techniques and procedures followed in 
each award have a common thread in the overall conceptual approach used 
88 described in the Introductory chapter of the report. This approruh 
involves: projecting future outlays for the award; deriving a manpower 
coefficient (e.g., number of workers for every $1 million of expendi- 
tures) which relates manpower to the dollar figures; projecting the 
individual occupations needed over time; and adjusting the results for 
such Items as deaths, retirements and discharges. The end result de- 
sired is to obtain projections of job openings by occupation so that 
manpower programs can have the necessary lead time to respond. 



During our investigations we explored every possible avenue in 
seeking data. Much more data was collected than was eventually utilized. 
Some data was disgarded because better information was obtained; other 
data was not utilized because it was termed unreliable or because it 
did not fit into the projection procedures ultimately used. What is 
presented in this appendix is the ''end product'' of the system ao it 
relates to the awards. It is our belief that the procedures used would 
apply to all major Corps of Engineers and NASA procurements and a large 
number of UMTA grants. 

I. Ttie Smithland Project 

Introduction . Hie project at Smithland is for the construction of a 
lock and dam complex on the Ohio River , which runs between Illinois and 
Kentucky near Paducahi Kentucky. Tlie Smithland project is one of about 
a dozen such projects planned to facilitate navigation along the river. 
While some of the sites are built to provide hydro-electric power, 
Smithland is not. 

Total project cost is estimated at $199 million, of which $48.5 
million had been spent by the end of fiscal year 1973.-^^ The lock portion 
of the project, which is contracted for separately, was awarded to a 
consortium of three firms, Dravo, Groves, and Newburg, and was for $86 
million. The contract for the dam is expected to be let before the 
start of the 1975 fiscal year. 



1/ The Budget of the United States Covernmcnli Fiscal Year 1974, 
Appendix , p. 348. 



- 3 - 



n.>. .nH n.t.« sources . The first step in the data gathering effort 
was to contact the Directorate of the Army Corps of Engineers in 
Washington. Discussions with the Directorate indicated that two 
projects were i«ost likely to undergo employment increases: the New 
Mellones lock and dam. and the Smithland lock and dam. While Mellonea 
was somewhat more desirable because it was in the very early stages of 
w>rk. court action related to environmental impact was holding up 
construction. We therefore went with Smithland. We next contacted 
the Corpse Nashville District Office which Had administrative respon- 
sibility for the Smithland project. From the Construction Division 
at Washville we obtained a copy of the "contractor's schedule," 
learned of the existence of monthly "work progress" reports, and ob- 
tained their projection of total monthly contractor payments for the 
duration of the contract. Copies of the monthly work progress reports 
were later secured through the data processing chief at the district 
office. The Engineering Division provided a copy of the original 
Corps C8ti«»acc of costs, called a "reasonable contract estimate". 
1-hrough the District Council we were able to obtain several payrolls 
for the project which had been filed with the office to comply with 
the Davis-Bacon Act. The paragraphs below describe the data: 

Contractor's Schedule: contains information on the total cost of 
related work items and the expected percentage of each task to be 
completed monthly during the contract. Figure 1 (following this page^ 
shows a copy of this schedule for Smithland. 
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Work Progress Reports: contain figures for the actual dollars 
earited to date by work Item. By subtracting the earnings from those of 
the previous month » monthly earnings by work item can be obtained* 
Figure 2 (following this page) shows a copy of a month's report from 
Smithland. 

Monthly Earnings Projections: contain projections of total monthly 
disbursements to the contractor under assumptions of early» average and 
late finisa scenarios. These projections are updated quarterly. 
Figure 3 shows the projected contractor earnings for the next three 
fiscal years at Smithland. 

Reasonable Contract Estimate: is a. manual which lays out the job 
specifications for each work task, estimates the total, material and 
labor costs, and number of days needed to complete the task. It is 
drawn-up by the Corps' engineering staff prior to the soliciting of bids. 
A page from the Smithland estimate is sho%m in Figure 4. 

Payrolls: weekly payrolls for the project filed with the contracting 
District Office contain data on the occupation, hours worked, and wage 
rate for each worker at the rdte. Figure 5 shows an extract from a 
Smithland payroll. 
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Projection Procedures for the Smith! and Locks . The projection procedure 
ultimately employed Involved applying the manpov/er experience of a 
completed lock project in the same geographic area and in a similar work 
phase as the upcoming work at Smithland. Weekly payrolls and monthly work 
progress reports for a twelve-month period for the Uniontown lock project 
were obtained from the Louisville District Office. 

The specific steps In the procedures were as follows: 

1. Determining t.ie relationship between oocupational manpower 
requirements and expenditures by work item for the Uniontown 
project; 

2. Adapting this relationship for differences in wage ratis, 
materials costs, profit margins, and similar variables between 
Uniontown and Smithland; 

3. Projecting future monthly outlays at Smithland by work item; 
4* Applying the occupational manpower coefficients as adjusted in 

#2 to the projected Smithland outlays in #3; and 
5. Converting man-hours Into full-tiwe equivalent workers. 

1. Determining the relationship between manpower and expenditures: 
One Uniontown payroll was obtained for each month during 1967, 
when the major work at the Uniontown lock (the pouring of concrete) was 
comparable to the projected work at Smithland for fiscal year 1974. 
Only one payroll per month was used, to reduce the amount of data col- 
lection required. The expectation was that one payroll would be reflec- 
tive of the manpower requirements for that month. Inclement weather, 
flooding and other such disturbances can affect the man-hours of work 
In a particular week or month. For this reason, two months in which 
the weekly payrolls shov/ed significant decreases in man-hours of work 
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while the ttiOiiihly work progress reports showed increases in expenditures 
had to be dropped from the data input. Two other oonths were excluder 
because no work was perforated due to weather conditions. Eight nonths 
from Uniontown were therefore available for analysis. 

First, the naa-^wurs reported on the payrolls were aggregated by. 
occupation. Six occupations were Identified as containing the bulk of 
Che work force: carpenters, laborers, operating engineers, teansters, 
oilers and greasers, and Mechanics. Nan'^ours were used rather than 
actual enploynent figures for several reasons* First, aan-hours 
should be a better Measure of work effort than eoploynent. This la 
because of the possibility of of fsittting a reduction in expenditures 
by reducing the nunber of overtine hours rather than decreasing the 
nusber of workers. In fact, several conputer runs were aade with ea- 
ploynent, rather than aan-hours, as the dependent variable, and the 
resulting Measures of correlation and significance were not as high 
OS when nan-liours were used. Another reason for working with aan- 
hours and not eaploynent is that a particular worker nay be classic 
fled in several occupations during a week (i.e., he nay work 20 hours 
as a laborer and 25 hours as a carpenter). This brings up a problem 
as to where to classify the individual in terns of occupation. By 
using man-hours, this difficulty is eliminated, as the nan-hours he 
«N>rks are simply placed in the appropriate occupation. Additionally, 
some workers work only a few liours during the week. Is this individual 
to be treated as a "whole" worker or as only a "fraction" of a worker, 
depending on the number of hours worked relative to the average work 
week? Using man-hours also eliminates this problem* 
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The monthly work progress reports for the year at Uniontown In- 
dicated that, while eight "work items" were being performed during the 
period, concrete work so predominated the outlays that statistically 
significant correlations using other individual work items could not be 
made because the standard error was so great as to render the coeffir 
cient unreliable. All work items other than concrete were therefore 
combined into an "other" category. 

The data on man-hours for each occupation at Uniontown were re- 
gressed against the Uniontown expenditures by month using ordinary 
least squares formula. In the case of oilers and greasers and mechanics, 
the ;aan-hour8 were regressed against the man-hours for operating 
engineers* as it was felt that employment of these workers would be 
most closely related to the number of heavy equipment vehicles being 
operated, and that the man-hours of operating engineers was a good 
surrogate measure. The result ug correlation coefficients were signif- 
icant, as will be discussed below. The equation used was of the 
general type: man-hours In occupation Z » k (expenditures for work item w), 
where man-hours Is considered the dependent variable and expenditures on 
the work item is the independent variable. The k term is the coefficient 
which, when multiplied by expenditures, will indicate man-hours In the 
occupation of the dependent variable. For oilers and greasers and 
mechanics, man-hours of operating engineers was used as the independent 
variable. The equations used for each occupation are shown in Table 1. 
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Table 1 

Equation Representing the Relationship Between Man-Hours 
And Expenditures, By Occupation 



Dependent Variable 
Total Project Man-Hours 

Carpenter Man-Hours 

Teamsters Man-Hours 

Laborer Man-Hours 

Operating Engineers (1) 



Coefficient X 
32.5 

12.2 

1.8 

14.7 



3.6 
3.0 & 3.0 



Oilers and Greasers 



Mechanics 



.5449 
.4551 



Independent Variable 

Total Project Expenditures 
(in thousands) 

Concrete Expenditures 
(in thousands) 

Concrete Expenditures 
(in thousands) 

Concrete Expenditures 
(in thousands) 

a) Concrete Expenditures 
(In thousands) 

b) Concrete Expenditures and 
"Other" (in thousands) 

Operating Engineers Man-Hours 

Operating Engineers Man-Hours 



(1) Two equations were used to project operating engineers, depending on the 
work being performed. This point will be discussed further In the section 
on applying the coefficients to the dollar expenditures. 

It should be reracmbercd that the independent variable is in terms of 
monthly expenditures (in those cases where expenditures arc used), while 
the dependent variable Is in terms of average weekly man-hours for the month 
These coefficients were translated into monthly man-hours by multiplying by 
the number of weeks per month (4.3) for presentation In Chapter II of the 
report. 

The following fJ^-uro (Figure 6) shows the data input, correlations, 
measures of significance for the equation, and the actual and predicted values 
using the equation for carpenter man-hours. 
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Data Input and Regression Results for Carpenter Min-Hours 



0EPENO6NT VARIABLE fOLLCWEO BV tNOEPENOENT VARIABLES- 
"INOEX NO. TRANSFORM ABBREVIATION NAME 

^ j.^^p CARPENTER M/H UNION Tev-i** 

J CONE CONCRETE EXP UNlONrfr^'A' 

NONE - 

- j.j.^g 



AVERAGES AND STANDARD DEVIATIONS 

CARP CONE 

- , 2.689 395. 2«0 
; 3.915 305.2*0 
: 1.461 197.620 
I 5.800 656.245 
i 10.967 707.050 

i 11.615 810.525 

- ; 11.987 899.290 
J 11.187 988.100 

ST0_.. 2. «?153 „ 259.U7 

SUM OF SOO/.ftES OF Y DEVIATIONS FROM THE MEAN - 138.019 



SIMPLE CORRELATION COEFFICIENTS^ - - 

I 2 3 

1 1.000 0.889 0.901 

2 0.889 1.000 0.938 

3 0.901 0.938 1.000 

SUM OF SOUAREO WEIGHTS ■ _ _ A'OO 



CARP FIT 
CORRECTED R SQUARE' 



0.8451 



F* 



STD ERROR OF ESTIMATE • 
38.21 SIGNIFICANCE OF F « 0.9995 



1.74714 



VARIABLE NAME 
COEFFICILNI 
STANDARD ERROR 



CONE 

0.0122 

0.0009 



MEAN FIRHOI 
ERROR -0.293929 

.ANALYSIS^ OF RESIDUALS 

OBSfeHVATlCN SCUARtO 
NUMBER WtlGHT 



1 1.000 

2 1.000 
- 3 1.000 

4^ 1.000 

5 1.000 

6 1*000 

7 1.000 

8 1.000 

O lOHTfO MEAN 
ERjClGMTCO MEAN SCUARfe 



OBSERVED 
VALUE 



2.689000 
3.91«»C00 
1.4MC00 
5.A00CC0 
10.967000 
ll.6l*l(!00 

il.<>67cno 
ii.inrooo 



7.A5?6?5 
72.794114 



CALCULATED 
VALUE 

4.850957 
4.et»C957 
2.4?'j47fl 
8.0S4388 
8.677940 
9.947935 
11.037388 
12.127392 

7.746S»5A 
70.123170 



RESIDUAL 
VALUE 

-2.161957 
-0.935957 
-0.964478 
-2.25A3B8 
2.289059 
1.667064 
0.949611 
-0.9A0392 

-0.293929 
2.670944 
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The corrected R squared Indicates that 84.5 percent of the variation 
in the dependent variable (carpenter man-hours) is explained by changes in the 
independent variable (concrete expenditures). The closer this value (R 
squared) is to 100.0 percent, the greater the reliability of the coefficient. 
Another measure of the "goodness of fit" is the "F" values, which tell 
whether the results obtained are better than would have resulted if the mean 
observed value was substituted for the regression calculated value. 
The significance of F for the carpenter equation is .9995, showing that 
the regression coefficient was a much better measure than the mean. 
The following table gives the corrected R squared for the equations, 
the F values and their significances. 

Table 2 

Corrected R Squared, F Value» and Significance of F Values 
For Regression Equations of Uniontown Occupational Man-Hours 



• 


Corrected R 
Squared 


F Value 


Significance of 
F Value 


Total Man-Hours 


.858 


42.32 


.9996 


Carpenter Man-Hours 


.845 


38.21 


.9995 


Teamster Man-Hours 


.733 


19.24 


.9967 


Laborer Man-Hours 


.867 


45.45 


.9997 


Operating Engineer Man-Hours 


.812 


30.17 


.9990 


Oiler/Greaser, Mechanic 
Man-Hours 


.908 


68.87 


.9999 



Based on these results, it can be stated with confidence that certain 
relationships do exist between the man-hours of work by occupation and 
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the level of expenditures on key work items, and that these relation- 
ships should form a solid basis for projecting man-hours of effort 
on other projects. 

2. Adapting the manpower coefficients for use at Smithland: 
Before the coefficients from one project can be applied to another 
one, certain factors must be taken Into account. These factors include 
changes in wage rates, materials costs, profit margins, subcontracting 
arrangements which alter the direct labor proportion, productivity, 
and other related variables. For example, the average wage for carpen- 
ters, the predominant occupation, was $5.01 in July 1967 and §7.44 In 
July 1972 in the United States.-^ 

It was determined that the best way to adjust for these factors 
would be to compute the ratio of average outlays per worker at Sraith- 
Iflnd to the average outlays per worker at Uniontown, and to apply this 
ratio to the individual occupational coefficients. In this way no 
complicated "defl&cor" needed to be developed and ihe factors not 
taken into account by a deflator such as productivity and subcontracting 
arrangements would also be included in the adjustment factor, eliminating 
the need for additional adjustments. 

Average monthly outlays per worker at Smithland during the first six 
months of 1973 were one third the average outlays per workers at Union- 
town for the eight months of 1967 used in the regression. The occupational 
coefficients derived from the regression were, therefore, multiplied by .33 



1/ U. S. Department of Commerce, Construction Review. February 1973, p. 49. 
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before being applied to the dollar outlay independent variables. For 
oilers and greasers and mechanics ^ the .33 factor did not have to be 
applied since the independent variable was not dollars ^ but man-hours of 
operating engineers. 

3. Projecting future monthly earnings at Smithland: 
Projecting the monthly outlays by the contractor involves the 
following three steps: 

a. Obtaining the total monthly outlays projections 
from the Corps District Office; 

b. Adjusting the monthly figures .above to conform 
with the most recent budget estimate of appro- 
priations for the project as published in the 
Appendix to The Budget of the U.S. Government ; 

c. Dividing each month* s outlays into individual 
work item expenditures. 

It is important to begin with the Corps* monthly projections because 
these take into account many factors which would otherwise be difficult 
to adjust for. For example, the proportion of the yearly appropriation 
spent in a particular month depends on the phase of work, the type of 
weather expected (e.g., flooding during the spring) , etc* Tliese monthly 
outlay figures, when totalled for the fiscal year, are generally close 
to t?ie latest budget appropriation estimate for the project. The budget 
estimate is obtained from the detailed Corps of Engineers budget In the 
Appendix to The Budget of the U.S. Covernment . The adjustment is 
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therefore minor, but It maintains consistency and should improve the 
accuracy of the projectionR. The monthly outlays are divided into 
spending on individual work items based on the "contractor's schedule." 
Tabic S shows this process. 

Although use of the "reasonable contract estimate" manual is not 
specifically included in the projection procedures, it can be a valuable 
document to obtain. First, the manual provides some identification of 
occupations associated with particular work items. This can be of 
value in determining which occupations to regress against which work ^ 
Items, and helps eliminate spurious correlations. Second, it describes 
each task and sub-task and helps to relate the work items from one pro- 
ject to another to be sure they are consistent. 

A. Applying the adapted occupational manpower coefficients to 

the projected dollar expenditures: 

Once the projected dollar outlays and the relationship between man- 
hours and expenditures have been determined, the coefficients, as modi- 
fied abovs, are applied to the projected expenditures. The oilerb and 
greasers anu mechanics coefficient is applied to the projected man-hours 
for operating engineers. As shown in Table 1, two estimating equations 
were used for operating engineers. The first utilized only "concrete" 
as the independent variable for determining the number of man-hours. 
Tlic second used both "concrete" and all "other" expenditures. The 
"concrete" equation was us<»d for the first half of 1974, when concrete 
outlays arc expected to account for substantial portions of the monthly 
outlays for the locks, while the "concrete" and "other" equation was 
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used for the uccond half of 197A, when concrete expenditures arc ex- 
pected to be at a lover level and "other" expenditures would therefore 
be more important as a determining variable. 
5. Translating man-hours into workers: 

The final step in obtaining employment estimates is to translate 
the veckly man-hours figures into the number of workers needed. Man- 
hours had been used in the regression analysis because they were found 
to be more "sensitive" to changes in expenditures than was the absolute 
number of workers. By dividing the total man-hours in each occupation 
by an average hourly work week figure, a "full-time equivalent" work 
force is derived. For those months where average weekly man-hours in 
an occupation were projected to exceed 1,250, a 46-hour week was used. 
When the projected man-hours fell below 1,250, a 40-hour week was assumed. 
The 46-hour week is the equivalent of an average of 15 percent overtime 
on top of a AO-hour week. This was done based on examination of the 
average man-hours per worker in the various occupations at Uniontown 
and Smlthland. It was noted that when total roan-hours dropped signifi- 
cantly there was a tendency for the average man-hours per worker to 
decline. Also, when the man-hours in an individual occupation fell 
below a particular level, ftvera?,e man-hours per worker tended to be 
lower. Thin ocurrcd at about 1,250 man-hours, or with about 30 workers 
in tho occupation. 

Projection PmcPcUires f or the r.mJthland Dam . With construction of the 
locks sufficiently prof.rosned, work on the dam is slated to begin at 
the start of the 1975 fiscal year. The Corps is currently completing 



its "reasonable contract estimate" and expects to invite bids shortly. 
It is therefore Important to make projections for the dam as well as 
the locks. As employment on the locks declines, it may be possible 
for many of the lock workers to be shifted to work on the dam. The 
degree of transferability is likely to be limited, however, because 
of the differing work activities Involved in completing the lock and 
beginning tne dam. 

The procedures used to project occupational requirements for the 
dam Involve the same basic steps as for the locks. These are: 

1. Determining the relationship between total man-hours and total 
expenditures; 

2. Projecting future monthly expenditures on the dam; 

3. Applying the total manpower coefficient from 91 to the projected 
outlays in S2i 

4. Distributing the total man-hours to individual occupations; and 

5. Converting man-hours into full-time equivalent workers. 

The only difference in the procedure v/as that occupation-specific 
man-hours coefficients could not be used because the precise amounts to 
be spent on each work Item is not yet known. Total project man-hours 
were dctemincd by uiiiig the coefficient derived for the locks. Man- 
hours figures for individual occupations were obtained by applying the 
percent distribution of man-hours by occupation from the early part of 
the Siilthland lock work to the total project r.uin-hours figure for the dam. 

This procedure should result in accurate projections because the 
types of work in th.r early stages of the lock and the dam are the same, 
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accordlnR to officials at the Corps District Office; both involving 
substantial earth-moving and the building of a cofferdam to hold back 
water during subsequent construction. The distribution used is, 
therefore, "project-specific" and need not be adapted or adjusted for 
productivity and other similar differences. Man-hours were converted 
into full-time equivalent v/orkera by using the same guidelines as were 
used for the lock. 

Monthly dollar outlays for the dam were projected in the same 
manner as they were for the lock. First, total outlays for the dam 
were projected. While the fiscal year 1975 budget is not yet avail- 
able, officials at Nashville indicated that the total project approp- 
riation (lock and dam) should be about the same as for 197A, about 
$24 million. Since it is known that about $7.7 million is needed to 
complete work on the locks, the remainder could be allocated to the 
dam. Second, the $16.8 million for the dam was apportioned into 
monthly outlays based on the distribution of outlays in the first, 
year of the lock, since cnat year represented a comparable period in 
terms of work effort. 

Results of the Snlthland Project ion_s, » Table h r.hows the 
projected employment nt Smithland by month and six-month averages for 
the January 1974 to June 1975 period. As can be seen, employment on 
the dam is scheduled to begin at the start of fiscal year 1975 (July 
1974). vmat is of prln.ary' interest are the six-month average figures. 
Employment on the locks Is expected to decline to an average of 192 
during the July-December 1974 period, while emplojTnent on the dam will 
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average 442. Total employment at the site Is expected to average 
634, significantly above the prior six-month average of 270 workers, 
when only work on the locks was underway. However, the following 
six months, January to June 1975, should show a decline. 
February and March are expected to be a period of high water (see 
contractor's schedule), during which work cannot be performed. April, 
May and June are the last quarter of the fiscal year, when the 
contractor is traditionally low on appropriated funds and must wait 
for the next fiscal year's appropriation. The occupational figures 
for this period should be regarded as tentative, because the specific 
work tasks for the dam are not yet known and the cofferdam, which 
forms the basis for the occupational details, will be nearing completion. 

The six-month average figures are preferable to the monthly 
projection figures for a number of important reasons. First, occupational 
requirements can vary considerably from month to month in the heavy 
construction industry, and it would therefore be unwise for manpower 
planners to be concerned with training workers for jobs which may be 
nee-led for only a month or two. Second, monthly projections are likely 
to be subject to a greater degree of error than an average of six 
months. This is esper.ially true when factors such as flooding can occur 
and upset construction plans for several months. Use of the average for 
the period lessens the degree to which these factors can affect the 
projections. 
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Of additional interest is the occupational distribution of employ- 
ment. Table 5 shows the occupational distribution for the 
six-month averages. Aside from showing changes in the total employment 
level, which Is a function of monthly outlays, the table illustrates 
how sharply occupational trends change as the nature of the work 
changes. The percentage of workers employed as carpenters declines 
by two thirds during the first and second six-month periods, while the 
proportion of operating engineers more than doubles. 

Another important conclusion which can be dra\^n from the occupational 
distributions is that even if to*:al employment is unchanged over time, 
there can be significant numbers of job actions (hires and lay-offs) 
as the "mix" of skill needs changes. If, for instance, total employment 
remained unchanged at 500 during the first and second six-month periods, 
while tberfi would be no change in overall employment, employment of 
carpenters would decline from 132 to 44 and operating engineers would 

increase from 41 to 95. 

Thcae changes underscore the need to analyze manpower requirements 

relative to the work being done, and point up one of the weaknesses 

of using "aggre{;ativc" or Industry data for occupational patterns. Such 

data represent the agglomeration of all similar firms at different 

stages of production using various production technologies. The "average" 

which arises from this data can be very different than the firm being 

investigated. 



20 - 



Table 5 
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Percent Distribution of Occupations, Smithland, Six-Month Averages, 
January-June 1974, July-December 1974, January-June 1975 





Average 
Jan .-June 197A 


Average 
Julv-Der. 1974 


Average 
Jan. -June 


ft A IT r. fc«n t (*T 

WCI& Lfl^li W V*L O 


26.3% 


8.7% 


4.2% 


iBBTX&tCVS 




7,7 


5,7 


Laborers 


31.9 


23.7 


15.8 


Operating Engineers 


8.1 


18.9 


17.0 


Oilers/Greasers 


3.7 


7.6 


7.0 


Mechanics 


4. A 


9.3 


8.2 


All Others 


21.5 


24.1 


42.1 


Total 


100.0 


100.0 


100.0 



In 1960, the Bureau of Labor Statistics analyzed the man-hours 
by occupation for a representative sample of the Corps of Engineers 
Civil Works Project.-^ Amen the 28 "land" projects were five dams 
(only one was concrete) . The distribution of on-site man-hours for 
the 28 land projects in the study is shown below: 



Carpenters 


6.4% 


Teamsters 


14.0 


Laborers 


22.9 


Operating Kngineers 


24.1 


Oilers /Greasers 


7.7 


Mechanics 


4.8 


All Other 


20.1 


Total 


100.0 



1/ U.S. Department of Labor, Uurcau of Labor Statistics, Labor and 
Mnl- er lalRrnul ^'n^^r^t^ fnr civil Works Const r uctiun bv the Corps 
;;r "i:nrWrsrHJTlctin No. 1390, 1964. BLS is currently perform- 
In^iTsimriar study based on the 1970 Corps prop^ram. 
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These 28 projects not only represent various types of projects 
(e.g., dams, levies, pile dikes, bank stabilization, flood protection, 
etc.),— ^ but all the projects were completed during 1960. This means 
that the distribution of man-hours is not only weighted according 
to type of projects but also skewed toward the distribution during 
the final stages of work. 

It is clear that application of the man-hours distribution from 
the BLS study to Smlthland would yield substantially different projec- 
tions of manpower needs over tha eighteen months than is shown in 
Table 4. A constant distribution of man-hours would also have to be 
employed, which could lead to the underestimating of employment oppor- 
tunities as the work progressed from one phase to another. 

The projections as shown in Table 4 are full-time equivalent jobs. 
They do not take into account turnover, which in the construction 
Industry can be substantial. For example, total employment at Smi*^'- 
land is expected to increase by 364 from the January-June 1974 average 
to the July-December 1974 average. If labor turnover amounted to 3 
percent a wonth from July to December, the number of new hires would 
increase by an additional 115, or by one third of the projected new 
job slots. The BLS docs not collect data on turnover in the construc- 
tion industry and there is therefore no benchmark data on which to base 
a rate. Annual deaths and retirements In various construction crafts 
(e.g., carpenters, laborers, and operating engineers) run between 1 and 



If Seventnen dred^jlnf; projects were also studied, and the distribution 
" of mnn-hours for these arc presented acparatcly from the 28 "land" 



projects. 
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2 percent annually .i^ 

The work force on a construction project of this nature Is not really 
a "stock" of workers. There is a continuous "flow" of workers Into and 
out of a project. Several hundred carpenters may be needed during the 
first part of a year and perhaps only fifty during the middle portion. 
When several hundred are again needed at the end of the year they are not 
likely to be the same individuals who were laid off at the beginning of 
the period. However, an adjustment for turnover consistent with the 6LS 
data on deaths and retirements for the appropriate occupations was made 
in presenting the projections in Chapters I and II. This was done primarily 
to be consistent with the projections for the other awards. 

iipH,nHnfT the Projections . Experience has shown that projections may 
need to be revised to take account of government change orders, 
changes in the level of appropriationfs , production delays, and other 
related factors. At Sraithland the major source of delays is the 
weather. The high water levels during February and March may bring 
work to a halt. Excessively high water can cause the cofferdam to be 
breached and may mean a delay of several months until the damage is 
rcpnlrod. Because the engineering specifications are detailed, change 
orders are not gnnerally substantial. 

The monthly work proRress report? are a key element in updating 
the projections. If the contractor is spending less than projected 



1/ U.S. Depart.ienU of Labor, Bureau of Labor Statistics, tomorrows 
" Man power licc-ds. , Vol. 1, Bulletin 1606, 1969. 
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in the early part of the year, he can be expected to make up this short- 
fall during the latter part, If at all possible, by hiring additional 
workers, increasing overtime, or both. A shortfall in the early part 
of n fiscal year, therefore, would be proportionally reallocated to 
the remaining months for the year. On the other hand, if the contractor 
is substantially ahead of the expected level of expenditures, he may 
run out of funds before the end of the fiscal year, and monthly pro- 
jections for the remainder of the year vrould need to be scaled down- 
ward, although there is also a possibility of redirecting other Corps 
funds to such a project. Information which will permit such adjust- 
ments are available from the appropriate Corps district office. 



Testing the Manpower Coefficients . Is the use of coefficients of man- 
hours per thousand dollars of expenditures derived from a previous 
project actually transferable to another one? The adapted coefficients 
were tested retrospectively by applying them to the actual data for 
two months in 1973. The dollar expenditures for March and May were 
taken from the monthly work progress reports at Smithland, and one 
payroll for each month was obtained from the Corps to reflect the 
man-houre by occupation for those months. The period selected for the 
test was also one which was comparable to the historical Uniontown 
data, as the pouring of concrete nt Smithland began in late 1972 and 
is scheduled to be completed in jiid~1974. 

Table 6 compares the actual and predicted man-hours for 
March and May of 1973. It can be seen that the predicted values are more 
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than **ln the ball park/* It is also significant that even the occupations 
with relatively small numbers of man-hours (i^e*, teamsters, mechanics, 
and oilers and greasers) are accurately predicted by the coefficients 
although larger error would be expected when small values are involved* 

It seems clear that Corps of Engineers projects are well suited for 
inclusion in an Early Warning System. Dollar outlays can be easily pro- 
jected, and the manpower experience of prior similar projects appear to 
form a solid basis for the manpower requirements of later projects. Once 
the complete payrolls of several or each type of Corps procurement were 
analyzed and the appropriate manpower coefficient for each type and work 
phase determined, projections for any particular award could be made in 
a matter of a few days. Semi-annual updating, a matter of a day's work, 
would Insure the accuracy of the projections. 

Projected Demand for Operating Engineers in Kentucky 

The Sraithland lock and dam project is only one of a large number of 
Federal construction projects in the region. The Corps of Bigineefs 
alone is expected to spend $57.5 million in Kentucky in fiscal year 1975. 
Much of the hiring for these major construction projects takes place 
through the union hiring halls of the various crafts. The Laborers 
International Union and the International Union of Operating Engineers 
were contacted to determine their interest in training programs as these 
were the two skills projected to show the largest needs at Smithland. The 
Operating Engineers Union felt that the projected increase at Smithland 
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alone would not warrant a special training program* They were, however, 
concerned about the fact that many of their members, had inadequate skills 
and were finding it difficult to obtain steady employment. They were 
therefore interested in a program designed to upgrade the work skills 
of underemployed local members. 

The conference/worksliop, therefore, addressed the problem of upgrad-* 
ing training for operating engineers not only at the Smithland site but 
for all projects in their jurisdiction. 

Projected Demand for Operating Engineers . Three steps were involved in 
projecting demand for operating engineers over the next 12 months: 1) 
the total construction workforce was estimated; 2) the proportion of the 
construction workforce consisting of operating engineers was ascertained; 
and, 3) deaths and retirements from the workforce were allowed for. 

Estimated total civilian employment in the construction industry in 
Kentucky was based on NPA's regional economic projectionsi^^ as follows: 

1974 1975 

Civilian Employment in 

Construction Industry 70»700 72,200 

The proportion of this workforce consisting of operating engineers was 
estimated at 10 percent based on detailed occupation by industry data pro- 
vided by the Kentucky Bureau of Employment Security from the 1970 census. 
Allowing for deaths and retirements at 1.5 percent annually based on the 
rates for the corresponding occupations published in Tomorrow* b Manpower 

It National Planning Association, Kor.ional Economic Projections: 1960-n5 , 
Report 73-2-1, 1973. 
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Kccds , the total dtttv.and and Incroaso in job openings Is as shown in the 
following table. 

Table 7 

Estimated Job Openings for Operating Engineers In Kentucky, 1975 

EiDployment 

Estimated Emplpymcnt Growth Deatlis and Total Job 
1974 1975 197A--75 Retirements Openings 

Operating 

Engineers 7,070 7,220 150 110 260 

The NPA projections show continued growth in employment in the con- 
struction industry, indicating that approximately 260 job openings can 
be expected annually over the next few years. 

Relating tfie Demand Projections to Underemployment Among Operating Engineers . 
Data on employment of operating engineers comes from union records for Local 
181 which has jurisdiction in Kentucky. The pension fi.nd records of the 
union show that 6,302 union members worked in Local 181' s jurisdiction during 
calendar year 1973, of which approximately 2,000 were members of other locals 
working under temporary work permits. The remaining 4,500 or so were mem- 
bers of Local 181. Table 8 shows the Local 181 members and their full-time 
equlvaU'iit weeks of work on union construction jobs during 1973. 
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Table 8 



Local 3 81 Mcmhers by Full -Time Equivalent Weeks of 
Jnion Construction Work in Calendar Year 1973 

Full-Tlme Equivalent Weeks 

of Union Construction Work N umber of Members 

No work reported 909 

Less than 10 weeks 350 

10 but less than 20 weeks 391 

20 but less than 30 weeks 606 

30 but less than AO v.'eeks 821 

AO but less than 50 weeks 787 

50 weeks and over 627 



Total 



A^iVi 



The 391 who worked between ten and twenty weeks were selected for 
intensive review to determine if union employment records could provide 
the necessary information to identify likely candidates for upgrading 
training. The union records contained detailed information for 3A0 union 
members in this group. Table 9 shows that of these Local 181 members » 

Table 9 

Local 181 Members Employed in Union Construction Jobs 
Tli.2 Equivalent of Ten to Twenty Weeks During 1973, by Skill I.evel 

Workers Under Workers Over 

Skill Level 50 Years of Age 50 Years of A ge 

Already at high skill level 68 AO 

Candidates for upgradlnp, 152 80 

Misc. Hght equip, operators 73 3A 

Oilers/{;reasers 15 2 

Mechanics A A 
Heavy equip, operators (low 
skill or operating only one 

machine) 60 AO 

Total 220 120 
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there were 152 under the age of fifty and 80 fifty years of age or older 
who were at low skill levels and could benefit from upgrading training. 
The remainder already appeared to be at high skill levels, since they 
could operate tvo or wore pieces of heavy equipnicnt. 

If the proportion of workers at the lower skill levels in the sample 
group were applied to all members of Local 181 who worked ten to thirty 
weeks on union construction jobs during the year, there would be approxi- 
mately A50 members under the age of fifty and 235 fifty years or over 
who could improve their employability by upgrading their skills. Many 
additional union members aight benefit from such training, such as those 

working less than ten weeks during the year. 

The average number of annual hours worked on union construction sites- 
in 1973 was 15200 per member^ according to Local 181 records. At this rate, 
the 260 additional workers needed in 1975 from growth and replacement de- 
rived in Table 7 represent 3125000 hours of work. These hours are overh- 
and-above the number of hours available in 1974. Therefore, it would be 
possible to upgrade several hundred underemployed operating engineers (those, 
who are currently working below the 1200**hour average) without reducing the 
employment opportunities for those who worked full-time (15200 hours or 
more) . ^ 

The average hours worked on union construction sites during 1973 by 
underemployed 181 members was 500. If upgrading training were to result 
in an increase in hours worked from the 500-hour level to the 1,200-hour 
union-wide average (an increase of 700 hours per trainee) » then 445 trainees 
could be accorinodated without affecting the number of hours of work available 
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to non-trainees, as shown below: 

Number of Individuals 

Total Additional Hours Available (33 2,000) ^ Who Can be Trained 

Average Increase in Hours Worked per Trainee (700) Without Affecting Non- 
Trainees' Hours (445) 

The linking of the available data on underemployment among operating 
engineers and the projections of future demand Indicate that a successful 
upgrading training effort could be launched over the next year or so. 
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Jl. The Rocketdyne SSME Project 

Introduction . The Space Shuttle Main Engine (SSME) contract with the 
Rocketdyne Division of Rockwell International is part of the major 
space venture for the nation for the seventies. The goal of the NASA 
project is to develop a reusable space shuttle. The total cost of the 
shuttle program is estimated at 5.4 billion. The SSME contract is 
for an estimated $550 million, or about 10 percent of the total. 

There are two major work phases on the SSME. The first is the de- 
sign stafie. This stage began in late 1971 and is expected to be 
completed at the end of the 1975 calendar year. From 1976 to 1979 
Rocketdyne will go into actual production of the engines for the shut- 
tle. 

The P^ckctdyne plant is located in Canoga Park, California, in the 
Los Angeles/Long Beach area. 

« 

Data and Unta Sources. Data were collected from several offices within 
NASA, from company officials, from the firm's Affirmative Action Plan 
obtained through the Office of Federal Contract Compliance of the De- 
partment of Labor, and from various Commerce Department publications 
related to industry statictlcs. This section details the data collect- 
ed and their sources: 

!• NASA Division of Resource Analysis . The Division of Resource 
Analysis, located in Washington, D.C., attempts to assess the overall 
manpower impact of NASA procurement programs. The Division has data 
on the hlHtorical cost per man-year for the contracting firm and for 
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all firms producing similar products (i.e., all launch vehicle con- 
tracts). Additionally, the Division has projected outlays for the 
SSME by fiscal year through completion. 

2. NASA Shuttle Program Office . The Shuttle Program Office in 
Washington, D.C. has overall control over budgeting of the Shuttle Pro- 
gram and the SSME. At the time the Federal budget is released (in 
January of each year) the Program Office can provide an estimate of 
the appropriation for the SSME for the upcoming fiscal year. The Of- 
fice also has data on the previous years' appropriations and direct 
equivalent man-years for the project, the amount of "in-house" expen- 
ditures (total expenditures less subcontracts, materials, and supplies), 
the recipients of subcontracts, and other oertinent facts. 

3. NASA Marshall Space Flight Center . The Marshall Space Flight 
Center in Huntsville, Alabama also has an office which is monitoring 
the SSME contract. Staff at the Center have prepared "manning curves" 
which show the number of workers needed by department (engineering, 
testing, manufacturing, etc.) over the life of the project. In con- 
junction with these curves are key milestones during the development 
process. These milestones often signal changes In the manpower require- 
ments. Officials at the Center also made available to NPA data from 
the firm on the numbers of workers in each dcpartroont needed not only 

on the SSME, but on all ongoing projects at Rocketdyne in FY 1973, 
1974 and 1975. Figure 7 (following thic page) Bhows manning curves for 
several occupational groups and the key milestones of the development process # 
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^* Rocketdync t Rocketdyne officials were able to provide some data 
on manpower needs to NPA. This Included total manpower needs through FY 1975 
and the manufacturing manpower on the SSME broken down by the major crafts 
Involved through FY 1976. 

5. Department of Labor . The Office of Federal Contract Compliance 
supplied the Rocketdyne 1972 Affirmative Action Plan, which provides occupa* 
tlonal data by major occupational groups and supplementary data on individual 
job actions (hires, quits, deaths, retirements, discharges, and promotions) 
for a nine-month period at the plant. 

6. Department of Commerce . Unpublished 1970 Census data on occupa- 
tional employment by industry for the state of California were obtained. 
This provided a detailed occupational break-down of the aircraft Industry 
for the state (SIC 372), which is heavily aerospace in character. Also 
collected were aerospace and NASA contract oriented data on employment, value 
added, and value of shipments on a detailed industry or geographic basis. 
These included: (a) five-digit detail for R & D in Missiles and Space 
Vehicle Propulsion Units (SIC 37225); (b) three-digit detail on the Aircraft 
and Parts Industry (SIC 372) in the Los Angeles/Long Beach SMSA from the 1967 
Census of Manufacturers ;—^ and (c) four-digit detail for contractors in 

the Aircraft Engine and Parts Industry (SIC 3722) shipping to NASA from 

2/ 

"Shipments of Defense Oriented Industries: 1970."— 



1/ U.S. Department of Commerce, Bureau of the Census, Census of 

hunufacturersi 1967 > Industry Series! Aircraft and Parts t MC67(2)-37B, 
1970, p. 22. 

U.S. Department of Commerce, Bureau of the Censun, Census of 
Manufacturers, 1967 > Area Series; California ^ MC67(3)-5, 1970, p. 20. 

2/ U.S. Department of Commerce, Bureau of the Census, Current Industrial 
Reports Series , MA-175(70)-1, "Shipments of Defense Oriented 
Industries: 1970," 1972, pp. 12,13. 
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Projection Procedures . The specific steps involved in the projection 
procedures for Rocketdyne are summarized below: 

1. Dctermininr, the total and "in-house" dollars for the SSME to 
be spent in each fiscal year; 

2. Determining the relationship between the "in-house" dollars 
and total manpower (employment per $1 million of expendi- 
tures), and applying the coefficient to the projected "in- 
house" dollars from #1 to obtain total SSME employment; 

3. Adding the expected employment from other projects at Rocket- 
dyne to the SSME employment figure; 

4. Determining the occupational distribution for the SSME and 
other projects and applying the distribution to the projected 
total employment from #3; 

5. Adjusting occupational figures from #4 for deaths, retire- 
ments and discharges. 

1. Determining the total and "in-house'* dollars for the SSME by 
fiscal year: 

In July 1973 the Division of Resource Analysis provided NPA with 
projected appropriations for the SSME. In October, NPA obtained the 
actual 1973 and anticipated 1974 fiscal year figures from the Shuttle 
Program Office. These data are presented in Table 10. It 
can bo seen that the 1973 and anticipated 1974 outlays are below those 
originally projected. It is uncertain whether this will result in a 
speed-up of appropriations beginning in FY 1975 in order to "catch up" 
or whether the short -fall will be n.ulu up at the end of the project. 
Budgotinr. decisions arc thu domain of Congress, and until a new estimate 
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Is available from the President's Budget in January 197A we have 
assumed that spending for the SSME will return to the original project- 
ed level of $73,8 million* 

2. Determining the relationship between the dollars and total 
manpower: 

Several factors had to be considered in constructing an employ- 
ment per $1 million of outlays. First, what was the relationship in 
the pai^t years on the SSME? Was this relationship likely to change? 

How was the relationship affected by subcontracting of work? It was 
found that the degree of subcontracting could vary from one year to 
the next and that this caused the man-years per $1 million of total 
cost to vary substantially. Consequently, the coefficient was based 
on man-years per $1 million of **ln-house** cost* In-house cost is slmi- 
lar to the ^Valne added" concept used by the Department of Cosmierce 
in its Census of Manufacturers , In-house expenditures exclude outlays 
for subcontracts, services, materials and supplies. 

Manpower on NASA contracts is divided into two categories, **di- 
rect" workers, generally referred to as "direct equivalent head count" 
and "overhead" workers. The first category includes all workers di- 
rectly involved in design, manufa^ turing, testing and other production 
activities, while the latter includes administrative, managerial and 
other support personnel. This distinction is similar to that found 
in the Electric Boat investigation, where manpower was divided between 
direct "productive" labor and indirect "overhead" workers. Officials 
at the Shuttle Program Office said the overhead rate at Rocketdyne was 
about 100 percent of the direct equivalent head count (DEH) in fiscal 
year 1973, but that for ongoing projects the rate was closer to 75 



percent. It was brought out that the level of overhead employment was 
likely to be greater during the beginning stages of a project, when 
production employment is just beginning to rise, than when the project 
is fully underway. 

Overhead employment at the plant could be derived based on data 
supplied by the company and the discussions with Shuttle Program Office 
officials. The process is shown in Table 11. Given the total 
plant work force of 3,144 and the direct work force of 1,705, overhead 
employment is the difference, or 1,439. Then, given that overhead em- 
plo>'ment associated with the SSME was 100 percent of the direct project 
manpower, or 598, the difference between total overhead already de- 
rived (1,439) and SSME overhead (598) is the overhead employment on 
other projects, or 841. Overhead employment as a percent of direct 
employment for "other" projects can then be calculated at 76 percent. 
This derived percentage is close to the overhead rate of 75 percent 
which NASA officials indicated as normal for ongoing projects. 

It can be expected that the overhead work force on the SSME will, 
over the course of a few years, decline relative to the direct manpower 
to conform to the ratio of other projects at the plant. The overhead 
rate for the SSME was therefore set at 86 percent for FY 1974 and the 
plant rate for ongoing projects, 76 percent, for 1975. 

With the overhead rates, the employment per $1 million of outlays, 
and the total and "in-house" dollar projections, total employment on 
the SSME can be projected. Mid-year 1974 figures from the Shuttle Pro- 
gram Office called for 906 man-years of effort, total outlays of 
$64.1 million, and materials and subcontracts totalling $20.6 million. 



Table 11 



Derivation of Estimated Overhead Employment 
Rocketdyne and Overhead Employment as a Percent of Direct* 

Fiscal Year 1973 



Given From Company and NASA Data ! 
Total Employment at Rocketdyne 

(Direct and Overhead) 3,144 

Direct Equivalent Head Count 1»705 



SSME 



598 



Other Projects 



1,107 



Derived from Company and NASA Data : 



Total Overhead Employment (Total 
employment less direct equivalent) 



1,439 



Overhead Employment : 



SSME: 



SSME Overhead as a Percent of Direct 
(Given by NASA officials) 



100% 



SSME Overhead Employment 



598 



Other Projects: 



Overhead Employment for Other Projects 
(Total overhead less SSME overhead) 



841 



Overhead Eraoloyment on Other Projer.t-s 
as a Percent of Direct 



76% 



Thus, the expected DEU per million dollars of "in*house" cost Is 21, 
slightly lower than the 22 in 1973* This decline probably reflects a 
productivity increase during the year. The 21 direct inan-years figure 
was used to estimate the 1975 DEH for the SSME. Table 12 
shows the steps involved. For 1975, In-house outlays are estimated at 
151.7 million, or 70 percent of total outlays. This is in keeping 
with the upward •'trend" (in-house outlays were 63 percent of the total 
in 1973 and are estimated at 68 percent in 1974); moreover, as the 
project moves closer to "production" more dollars can be expected to 
be spent in-house. The overhead rate for the SSME is projected at 86 
percent of the DEH in 1974 and 76 percent in 1975. Table 12 
shows the historical 1973, the estimated 1974 and the projected 1975 
figures for employment and expenditures. 
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Table 12 

Employment and Employment Per Million Dollars of 
Expenditures on SSME, FY 1973, 1974, 1975 



SSME Expenditures: (in millions) 
Total Outlays 

Amount of Materials, Supplies, 
Services, Subcontracts 

"in-house" Outlays 



FY 1973 FY 1974 FY 1975 



$42.8(1) $64.l(l> $/3.s(3) 



15.8(1) 20.6(1) jr2.l(2) 



27.0 



43.5 



51.7 



SSME Direct Manpower: (in man-years) 

SSME Direct Manpower Per Million 
Dollars of "In-house" Outlays: 



598(1) 906(1) 1,085(2) 



22 



21 



21 



SSME Overhead Manpower as a Percent 
of Direct Manpower 

SSME Overhead Manpower (in man-years) 



100%(1) 86%(2) 76%(2) 



598 



779 



825 



SSME Total Manpower 



1,196 



1,685 



1,910 



(1) 
(2) 
(3) 



Data from NASA Shuttle Program Office. 

Estimated from NASA data. See Table 10 and preceding discussion. 
Data from NASA Division of Resource Analysis. 
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3. Estiiaating employment on other projects at Rocketdyne: 
Giii>loy«ncnt on thu SSME will not account for all of the employment 
at Rocketd^-ne over the next few years. There are about teu projects 
other than the JuHE currently underway at the plant, and most of them 
are expected to continue at about the same level. It is necessary to 
project future manpower needs for these other projects as well as for 
the SSME because of the possibility of workers shifting from declining 
projects to the SSME, or the possibility of increased employment re- 
quirements for the other projects trtilch would increase the total number 
of workers needed at the plant. 

Company dnta provided to NASA gave the expected direct equivalent 
head count for these other projects. To derive total employment on 
these projects, the DEH must be adjusted for the inclusion of overhead 
••orkerg. The overhead rate for ongoing projects was derived in the 
prior section at 76 percent of the DEH. This 76 percent rate can be 
applied to the future anticipated direct employment on other projects 
to obtain total employment. Table 13 shows the estimated employment 
on other Rockettiyne projects. 



Table 13 



Estimated Employment on Other Projects 
at Rocketdyne, FY 1973, 197A, 1975 



FY 1973 



FY 1974 



FY 1975 



Direct Equivalent Headcount 
(in man-years) 



1,107 



1,038 



1,094 



Overhead Employment as a Percent 
of Direct 



76% 



76% 



76% 



Overhead Employment (In man-yflars) 



641 



789 



831 



Total Employment (in man-years) 



1,948 



1,827 



1,925 
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4. Determining the occupatlonai dj* tribution for the SSME and 
other projects and applying the distribution to the projected employment 
from //2 and If3. 

No single source \jen able to provide all of the detailed occupa- 
tlonal Information needed* Consequently » data from several sources had 
to be combined to derive a plant occupational profile. The data avail- 
able were: (a) actual employment by broad occupational groups (i.e*, 
professional and technical, craftsmen and operatives » etc.) in October 1972 
and the expected employment in October 1973 from the Rocketdyne Affirmative 
Action Plan; (b) data provided by the company on the various skills 
needed in the manufacturing component for the SSME; and (c) data from 
the 1970 Census of Population on the distribution of employment by 
detailed occupation for the Aircraft and Parts industry (SIC 372) for 
the state of California. 

These data were used in what may be described as an ^'iterative** 
process, Involving the following steps: (1) projecting the distribu- 
tion of the broad occupational groups to 1974 and 1975 based on the 
historical trend » the expected changes In v;ork character » and the 
Industry data; (2) using the company data on occupations needed in 
the manufacturing component of production and inserting these numbers 
as **£ixed cells" Jn the detailed occupational breakdoxm; and (3) util- 
izing the California census data to fill in detailed occupations not 
available from company and NASA data. 

(1) Projecting the distribution of broad occupational groups ^ First 
the occupational distrlbui ion in the Rocketdyne Affirmative Action 
Plan was examined. The actual October 1972 and anticipated October 
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1973 figures are shown in Table lA. These percentages can be compared 
with the occupational distribution from the 1970 Census of Population 
for the state of California for SIC 372 (Aircraft and Parts) . It can 
be seen that there is considerable divergence between the Rocketdyne 
professional and technical and craftsmen and operatives distributions 
and the census percentages. This is likely due to two main factors. 
First, while the census data for California is heavily weighted by 
aerospace type employment, some of the employment is in conventional 
aircraft production which could be expected to use more production 
workers, such as craftsmen and operatives, because the production pro- 
cess is fully developed and mechanized. Also, perhaps one quarter of 
Rocketdyne* s employment in 1972 was on the design of the SSME, which 
would require proportionally more professional and technical workers than 
craftsmen or operatives. As parts and components begin to be manufactured for 
testing purposes in 1973, the expected proportion of craftsmen and operatives 

Table lA 

Distribution of Employmenu at Rocketdyne, October 1972 and Anticipated 
Octob^er 1973, by Broad Occupational Groups, Compared with 1970 
Aircraft Industry for California 



Occupational Group 
Professional & Technical 


Rocketdyne 

Actual Anticipated 
October 1972 October 1973 


1970 
Califortila 
Census for 
SIC 372 


A9.1% . 


A5.5% 


28.9% 


Officials, Managers & Sales 


9.6 


8.8 


6. A 


Craftsmen & Operatives 


21.8 


27.3 


AA.7 


Office & Clerical 


16.2 


15.3 


17.8 


Laborers & Service Workers 


3.3 


3.1 


2.2 


Total 


100.0% 


100.0% 


100.0% 
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rises from 22 percent to 27 percent, while the professional and technical 
occupations decline from 49 percent to 45 percent. 

As employment on the SSME moves from testing toward production, 
employment of professionals can be expected to make up a decreasing 
proportion of the Rocketdyne work force, with the decrease picked up 
by the craftsmen and operatives. However, even at full production, 
the percentages should be somewhat different than the industry-wide 
data because of the differences in the products produced (rocket en- 
gines rather than all types of aircraft). With this information in 
mind, the 1974 and 1975 distributions for the broad occupational 
groups were estimated by moving the Rocketdyne distribution for profes- 
sional and technical and craftsmen and operatives toward the industry-wide 
percentages. This procedure approximates the movement of the SSME work 
effort out of design and toward manufacturing over the next few years. 
These distributions are shown in Table 15 (below) . The distribution 
shown for 1973 in Table 15 differs slightly from that in Table 14 be- 
cause the Table 15 figures reflect the average distribution for the 

Table 15 

Projected Distribution of Broad Occupational Groups 
at Rocketdyne, Fiscal Years 1973, 1974, 1975 





1973 


1974 


1975 


Professional & Technical 


46.5% 


41.0% 


36.0% 


Officials, Managers L Sales 


9.0 


9.0 


9.0 


Craftsmen & Operatives 


26.0 


31.5 


36.5 


Office & Clerical 


15.5 


15.5 


15.5 


Laborers & Service Workers 


3.0 


3.0 


3.0 


Total 


100.0% 


100.0% 


100.0% 
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fiscal year rather than the distribution at a point in time, as do the 
figures in Table 14. 

(2) Using company data on the skills required in the manufacturing com- 
ponent of production and inferting thorn as "fixed cells ". The number 
of workers needed in manufacturing on the SSME and other projects was 
derived from company data supplied to NPA and from company data supplied 
to NASA. Adjustments were made so that the data would conform to the 
U.S. fiscal year (the company fiscal year runs from October to October). 
Table 16 shows this infor.iation. First the proportion of 
direct manpower accounted for by the manufacturing group was ascer- 
tained from the company data. This was applied to the estimates of 

Table 16 

Deriving the Manufacturing Manpower Estimates for the SSME 
and Other Rocketdyne Projects, FY 1973, 1974, 1975 



SSME 



1973 1974 1975 
Manufacturing Manpower as a 

Percentage of Direct Manpower (1) 18.6% 38.1% 38.6% 

Projected Direct Manpower (2) 598 906 1,085 

Derived Manufacturing Manpower 111 345 418 
OTHER PROJECTS 

Manufacturing Manpower as a 

Percentage of Direct Manpower (1) 34.4% 33.5% 26.3% 

Projected Direct Manpower (3) 1,107 1,038 1,094 

Derived Manufacturing Manpmnrer 381 348 288 



(1) Derived from company data. 

(2) See Table 12 for source of estimate. 

(3) See Tabic 13 for source of estimate. 
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-re- 
direct manpower derived previously to obtain total manufacturing man- 
power requirements. The rising percentage of manufacturing workers on 
the SSME Is reflective of the project completing certain design re- 
quirements and Initiating manufacturing and testing, while the decline 
in manufacturing in other ongoing projects reflects the completion of 
production » with more workers needed in the areas of logistics and 
launch support. 

Next, the manufacturing total was distributed to individual occu- 
pations on the basis of occupational data for the group provided to 
NPA by the firm. This data pertained only to the distribution of 
skills by fiscal year through. 1976 for the SSME. We used the 1976 
SSME distribution to determine the manufacturing manpower on all on- 
going Rocketdyne projects, as this distribution was judged to be most 
reflective of such projects because It represented a **full production** 
work phase. Table 17 shows the derivation of. the occupational 
estimates for the manufacturing component based on applying the 
distribution of occupations obtained from the company to the estimated 
manufacturing manpower totals. 

The occupational figures obtained for manufacturing manpower were 
then inserted into the occupational profile as "fixed cells," i.e., 
they were taken as "given'Vwl^^^ calculating other occupations within 
the craftsmen and operatives group. 
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(3) Utilizing tho California census data to fill In the remaining occxx" 
patlonal details . Figures for the remaining occupations were obtained 
by applying the distribution of workers within the census broad occupa- 
tional groupings to the numbers projected for those groups for 
Rocketdyne. For example, in the professional and technical category, 
scientists and engineers, according to the census data, account for 57 
percent of total employment (16.5 percent of total employment are 
scientists and engineers, while 28.9 percent of total employment are 
professional and technical: 16.5 t 28.9 - 57 percent). This percent-, 
age is then applied to the projected total employment expected to be 
professional and technical in 1973, 1974 and 1975. Thus, when in 1973 
1,462 workers are expected to be professional and technical, 833 are 
expected to be scientists and engineers (1,462 x .57). By 1975, when only 
1,380 of the total work force is expected to be in the professional 
and technical category, scientists and engineers are projected to de- 
cline proportionally to 786 workers. In the craftsmen and operative 
category, where manufacturing manpower were inserted as fixed cells, 
this amount was deducted from the total projected for the category and 
the remainder allocated to the census occupations according to their 
representation In the census data. 

The three steps discussed above and the resulting occupational 
employment are shown in Table 18. 

This procedure, although it appears cumbersome and complex, has 
many advantages over the straight application of a standard industry- 
occupational distribution. The procedure used allowed for as much data 
input directly related to the firm's past and projected experience as 
was available, and then supplemented this with data from industry 
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sources. The data used were not only "firm specific", but in large 
part "project specific". These positive factors understandably out- 
weigh any disadvantages associated with the procedure's complexities. 

Significantly different results would have been obtained had the 
industry pattern of occupations from California been directly applied 

to the projected total employment.-^ While the Aircraft industry (SIC 
372) in California is substantially aerospace, it also contains a con- 
ventional aircraft component. This probably accounts for part of the 
difference between the distribution of occupations of the two. Another 
factor is that the industry data represent the sum of all firms in the 
Industry, each with a variety of projects in different work phases. 
As was shown in Table 13, manufacturing manpower as a percentage of 
total direct employment can vary substantially, depending on the work 
being performed. Similar variations exist In other occupational groups 
(e.g., professional and technical). Figures from industry sources on 
the distribution of employment may differ from the figures of an indi- 
vidual firm in that industry simply because the work phases of the 
flrmls projects do not coincide with those of the industry as a whole. 

5. Adjusting the occupational projections for deaths, retire- 
ments, discharges and promotions: 

Once the total "job count" for each occupation has been determined, 
the data should be adjusted to reflect what might be considered normal 
increases in job vacancies resulting from deaths, retirements, and the 
like. Quits should not be included because of the uncertainty of an 
appropriai:e rate. The rate of quits is dependent upon such factors as 
the economic well-being of thn flmi, the industry, and other industries 
utilizing the particular skill needed. 




It Tills comparison is made in the final portion of this section* 
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Data from the Rocketdync Affirnwitive Action Plan (A^\P) allowed 
these adjustments to be made. The AAP contained figures on individual 
separations at the plant for a ten-month period (January - October 
1972) by reason (i.e.» deaths retirement^ qult> lay-off > discharge). 
Ignoring lay-off s» which are picked up by the occupational projections 
themselves 9 and quits, for the reasons given above > the remaining 
separations were grouped by occupation. 

Total separations due to deaths > retirements > and discliarges 
amounted to almost 2.2 percent of the work force at the end of the 
January - October 1972 period. Future deaths » retirements, and dis- 
charges were also projected at the 2.2 percent figure. These separa- 
tions were then distributed to individual occupations based on the 
occupational distribution of the separations in the base period (Jan- 
uary - October 1972). This procedure is in. contrast to the one used 
in the other two contracts, where deaths, retirements and discharges 
were assumed to be equal among all occupational groups; however, in 
the casoB of Smithland and Pullman, either specific occupational data 
were not available, or the data indicated no differences among the 
occupational groups. Comparison of the distribution of employment by 
occupation and the distribution of separations by occupation for Octo- 
ber 1972 at Rocket dyne reveals that while laborers and service workers 
accounted for only 3 percent of employment they accounted for 22 per- 
cent of all separations. Professional and technical workers accounted 
for 49 percent of employment but only 22 percent of the separations. 

A large number of discharges in the laborer end service worker 
category is probably the result of the difficulty in finding and kccp- 
ing workers who are willing and able to do the type of work desired at 



- 52 - 



the wages offered. Moreover, workers tend to be promoted to manager- 
ial levels late in their careers (and are therefore more likely to die 
or retire in that position), and this may explain why managerial and 
sales workers accounted for 10 percent of the employment but 20 per- 
cent of the separations. These differences are ample reason to apply 
the past experience regarding separations rather than assume a distri- 
bution identical to the employment patterns for the period. Table 19 
shows the historical data on deaths, retirements and discharges which 
were incorporated into the projections. 

Table 19 

Deaths, Retirements and Discharges at Rocketdyne by Occupation 

January - October Period, 1972 



Deaths, Retirements and Discharges as a Per- 
centage of the End-of -Period Work Force 2.17% 

Occupational Distribution: 100.0% 

Professional and Technical 21.5 

Scientists and Engineers 7.7 

Other Profess^ional 6.1 

Technical and Draftsmen 7.7 

Managerial and Sales 20.0 

Craftsmen and Operatives 24.6 

Tool Makers 

Machinists 4.6 

Welders • 
fhect Metal Workers 

Precision Assemblers 1.6 

Other Assemblers 1.6 

Other 16.9 

Clerical Workers 12.3 

Secretaries, Steno., Typists 4.6 

Clerks 1.3 

Other 6.2 

Service Workers and Laborers 21.6 
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A further adjustment v;hicii would be desirable would be to take 
account of the promotional practices of the firmt For example, a vacancy 
In a managerial position may be filled not by hiring a nev; one from the 
outside but by profaotlng a engiuccr or scientist to the position. ThiSi of 
course I creates a new vacancy at the professional and technical level. This 
type of upward mobility ladder is present at Rocketdyne; however » specific 
adjustiuent could not be made because of insufficient data. In inter^ 
prcting the projections! It should be remembered that any Increase 
shown in the higher skilled jobs may be slightly overstated (because 
some of the jobs will be filled through promotions up the ladder) and 
that increases in the lower skill jobs may be correspondingly under* 
stated (because of promotions out of the occupation). 

Table 20 shows the results of adjusting the total employment 
figures from Table 15 for deaths* retirements » and discharges. 
An Increase in the overall job count will result in the need to hire 
320 new workers. Deaths » retirements and discharges for the year will 
push this total above 400 on an annual average basis. These figures 
Include the laying-*off of 42 professional and technical workers and 46 
tool makers. Total hires for the year will therefore approach 500. 
As the SSME moves out of design and toward production , the Increases 
are expected to be concentrated In the craftsmen and operatives areas i 
vdth higher level professionals showing a slight decline. 
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Revising and Updating the Projections ♦ Revisions In the projections niay 
be needed for a variety of reasons* Congressional appropriations may 
not be the same as the amount requested by the President in his annual 
budget. Upward revisions In the total project cost Is also not uncommon 
In R & D contracts. Projections based on the annual lifetime project 
expenditure . from the Division of Resource Analysis actually reflect an 
anticipated plan of attack which will be subject to modification be-* 
cause of other budgetary priorities. This does not mean that accurate 
pr'^-jections cannot be made. The Shuttle Program Office closely moni- 
tors the SSHE contract. The Office can provide accurate estimates of 
direct man-years for the ongoing fiscal year. Once the President's 
budget message is released in January of each year the Office can pro- 
vide the expected level of funding for the upcoming year beginning 
in July. After Congress makes its final appropriation a further revi- 
sion may be warranted if there is a significant difference between the 
President's budget request and the appropriation. There is ample time 
to revise the total employment estimate by applying the manpower coeffi- 
cients to the new dollar figure. 

A second area where revisions may be necessary is in the distri- 
bution of occupations, lie re the data on milestones provided by the 
Marshall Space Flight Center in Uuntsville is useful. Many of these 
milestones signal changes in the work force composition. If a key 
design review reveals that further work la necessary or an engine test 
fails^ for example » then the employment shift expected to take place 
will be delayed. 

A further check and aid in revisions is the company's Affirmative 
Action Plan. By obtaining annual copies of the Plan^ prior years* 

o 

ERIC 
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projections by the Early V.irnlng System can be compared with the actuals 
from the Affirmative Action Plan, and the company's expected employment 
for the coming year in the Affirmative Action Plan can be compared with 
the Early Warning System projections. This can be done for total employ- 
ment and for broad occupational groups. 
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Comparison of NPA Projections with Projections Using Industry Data > 
In the section on projecting the occupational distribution for Rocket*- 
dyne, it was mentioned that a significantly different occupational pro- 
file would hav<^ resulted had the California census data been used 
excruslvely In making the occupational projections. It will be re- 
membered that the census data were used to ''fill in** occupations which 
could not be determined from NASA or company data, and that this in- 
cluded the distribution of occupations within the professional and 
technical and clerical groups and a few craftsmen and operative posi- 
tions. Table 21 compares the distribution of employment by 
occupation projected for fiscal years 1973, 1974 and 1975, with the 
census distribution. The major differences are in the craftsmen and 
operatives and professional and technical groups. For example, machin* 
isuS would account for 10 percent of total employment using the census 
data, but not more than 6 percent using company estimates. This 
difference is likely the result of differences in products, where the 
industry data includes producers of conventional aircraft and frames, 
which would require machinists and other machine operators for metal 
cutting and stamping operations. It is interesting that the percentages 
for support personnel, such as managers, clerical workers and service 
workers and laborers, are similar in both the census and company data. 

Can industry data be used to generate estimates of total employ- 
ment? The data indicate that estimates of total employment based on 
industry statistics on employment and value added can show substantial 
differences when compared with the projections made on the basis of 
company and NASA data. As mentioned in the section on data sources. 
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industry data on a five-digit level, and on a three-digit level for the 
Los Angeles/Long Beach SMSA (in which the Rocketdyne plant is located), 
were available from the 1967 Census of Manufact tircrs, Data on indus- 
try shipping to NASA were available on a four-digit level for 1970 in 
Shipments of Defense Oriented Industries. 1970 , The specific indus- 
tries and SIC code numbers are given below: 

(1) 1967 Census of Manufacturers 

(a) R&D in Missiles and Space Vehicle Engines or Propul- 
sion Units, SIC 37226 

(b) Aircraft and Parts (Los Angeles/Long Beach SMSA), SIC 
372 

(2) Shipments of Defense Oriented Industr ies. 1970 

(a) Aircraft Engines and Parts (contractors with shipments 
to NASA), SIC 3722 

Coefficients of employment per $1 million of value added were com- 
puted from the industry data. The coefficients were then adjusted to the 
1973 levels for prices and productivity using unpublished data from the 
BLS Office of Productivity and Technology. 

Before these coefficients can be compared with the coefficient derived 
from the in-house expenditures, a minor adjustment is needed. 

The in-house and value added concepts, while essentially the same, 
have one difference. The value of subcontracts, supplies, materials, fuels 
and electric energy are excluded from both; however, the treatment of 
services such as wholesale and retail trade, finance, insurance, real estate, 
etc. is somewhat different. The in-house concept excludes all services, 
while value added does not. The value of these services was estimated by 
consulting the U. S. Department of Commerce input-output matrix for 1963.^^ 

l7 — U. S. Department of Commerce, Office of Business Economics, Input-OutjntS, 

ltrv-J::LrjlJ±.*A^"/^- Vr^^o^r- 1963. Vol. 2 - Direct Requirements for 
DelVfj led 1 nd ur. tTles, 196_9. 
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These services account for 6.6 percent of the total value of output In 
the Aircraft Engines and Parts industry. For purposes of comparison 
with the industry data* the manpower coefficient based on company data 
was appropriately adjusted so that it expressed employment per $1 
million of value added rather than per $1 million of in-house expendi- 
tures. The coefficients and the estimated employment derived from 
them on the SSME for fiscal year 1973 are shown in Table 22. 



Table 22 

Comparison of Coefficients of Employment Per $1 Million of Value Added 

from Company and Industry Sources, 
and Resulting Employment Estimate on the S^E, FY 1973 

Employment 
Per $1 Million Estimated Employraant 
Source of Estimate of Value Added on SSME in FY 1973 

1. Estimate Based on NASA 
and Company Data 



2. Estimate Based on 

1967 Census of Manufacturers 

a. R&D Missile and Space 
Vehicle Engines 

b. Aircraft and Parts 
Industry, Los Angeles/ 
Long Beach SMSA 



3. Estimate Based on Shipments 

of Defense Oriented Industries , 
1970 " 

a* Aircraft Engines and Parts 
Industry Shipments to NASA 




Note: Value added for the SSME v-.s estimated at $A9.8 million. Total cost 
was $42.8 million, of which $27.0 million was spent in-house. Value 
added was estimated by adding 6.6% of total cost to the in-house 
cost to account for services excluded from in-house cost but included 
in value added. 



Projections based on Census of Manufacturers data would have re- 
sulted in a 20 percent overestimate as compared to the figures provided 
by NASA and company data, while use of the data in Shipments of Defense 
Oriented Industries would have been high by almost 35 percent. 

The percent differences are reduced somewhat when employment on 
other projects at Rocketdyne are added in to obtain total plant employ- 
ment estimates. Employment on other projects in 1973 was estimated 
from company data to be 1)948 workers. 

The addition of these 1,948 to the alternative estimates for the 
SSME result in the following total plant employment: 

Source of Estimate 

1. Estimate based on NASA and Company Data 3,144 

2. Estimate based on 1967 Census of Manu- 
facturers 

a) R & D in Missile and Space Vehicle Engines 3,378 

b) Aircraft and Parts Industry, Los Angeles/ 

Long Beach SMSA 3»'^78 

3. Estimate Based on Shipments of Defense Oriented 
Industries, 1970 3,557 

Because employment on other projects is expected to account for 
over half of total plant employment, and this estimate is "fixed", the 
error in using industry data for the SSME portion is reduced to 7 per- 
cent using the 1967 Census of Manufacture rs data and 13 percent using 
the S hipments of Dofensc Oriented Industries. 1970 data. As the SSME 
accounts for a greater proportion of total plant employment in future 
yc ..8, the differences between company and industry-based projections 
will increase. 
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These comparisons reveal that projections of even total employ- 
ment on a project based on detailed Industry-wide data can have signi- 
ficant margins of error. Uhen combined with independent estimates of 
other work at the plant these differences may be mitigated, depending 
on the proportion of the plant work force which is engaged in other 
work. Many contracts chosen for study by an Early Warning System are 
of such magnitude that they would normally account for substantial por- 
tions of the total plant work force* and thus the margin of error using 
industry data can be substantial. 
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III. The Space Division Orbiter Project 

Introduction . The, space orbiter is the single largest component in the 
space shuttle effort, with an estimated cost of $2.6 billion. As of the 
end of FY 1974 initial design of the Orbiter has been completed, and 
production of a test vehicle has begun. Full production of the approxi- 
mately half dozen flight vehicles Is expected to begin during FY 1976. 
The Orbiter is being manufactured by the Space Division of Rockwell Inter- 
national In Downey, California, which la located in the Los Angeles/ 
Long Beach SMSA. 

Data and Data Sources . Because the decision to study the Orbiter was 
made during the last three months of this project, certain data that 
would otherwise have been obtained and incorporated into the projections 
could not be used. For example, the Space Division's Affirmative Action 
Plan would .have been used to provida f Irm-speclflc data of the present 
and anticipated 1975 distribution of the work force by broad occupational 
groups. (In the case of Rocketdyne, the AAP served as the basis for 
linking the more detailed census occupations to the broad occupational 
groups.) However, it takes several months to obtain an Affirmative 
Action Plan and the AAP for the Space Division could not be used. 

Working through the Division of Resource Analysis at NASA, data on 
expected total and "in-house" outlays, total dlirect man-years, and man- 
years by departmental categories were obtained for fiscal years 1974 
and 1975. This data, in conjunction with the detailed occupational data 
from the 1970 California census for the aircraft and parts Industry, and 
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data from the Rocketdyne experience served as the basis for the employ- 
ment projections. BLS data on deaths and retirements by occupation were 
used to estimate the number of job vacancies from this source. 

Projection Procedures . The six steps below summarize the procedures 
employed in making the occupational projections. They are essentially 
the same as those used for the Rocketdyne project and recommended for 
most NASA procurements. They are: 

1. Determining total and in-house dollars for the Orb iter by fiscal 
year; 

2. Determining the relationship between the in-house dollars and total 
project manpower requirements at the plant; 

3. Adding the expected employment from other projects to the Orbiter 
total to obtain total plant employment; 

- A. Using the departmental groupings provided by NASA to estimate 
employment by broad occupational groups consistent with census 
occupational definitions; 

5. Using the detailed census occupational data for the aircraft Indus- 
try to estimate employment in individual occupations; and 

6. Adjusting occupational figures from #5 for deaths and retirements 
to obtain estimated job openings. 

1. Determining total and In-houac dollars for the Orbiter by 
fiscal year: 

The Division of Resource Analysis provided estimated total and 
in-house outlays for the Orbiter contract by quarters for fiscal years 
197A and 1975 (see Table 23). 



Total outlays for the project are expected to more than double 
on an annual basis, but the critical in-house figure is expected to 
Increase somewhat loss rapidly - by 8A percent* This is due to an 
increase in the percentage to be spent on subcontracts and materials, 
which NASA expects to stabilise at about one third. 

Table 23 

Estimated Outlays for Orbiter by Quarter, 
Fiscal Years 1974 and 1975 
(in millions of dollars) 





FY 


1974 


(by 


quarter) 


FY 


1975 


(by 


quarter) 


Outlays 


Ist 


2nd 


3rd 


4th 


Total 


let 


2nd 


3rd 


4th 


Total 


Total Outlays 


39 


51 


84 


117 


291 


135 


141 


159 


174 


609 


In-House Outlays 


30 


39 


60 


78 


207 


87 


87 


99 


108 


381 


In-House Outlays. 






















as a Percentage 






















of Total 


.77 


.76 


.71 


.67 


.71 


.64 


.62 


.62 


.62 


.63 



2. Determining the relstionshlp between the In-house dollars and 
total project manpower required at the plant: 

NASA also provided estimates of the direct manpower required by 
quarter to correspond to the expenditure data discussed above in tl. 
This figure Includes primarily those individuals engaged in such activi- 
ties as deplgn and engineering, and manufacturing and tooling. 
Administrative, supervisory, and other support activities, the so-called 
overhead work forc€», must be added to this total. Based on detailed 
budget fir,urcs for FY 1974 showlnp. outlays for direct and overhead labor, 
and past experience on NASA contracts, overhead employment was estimated 
at 90 percent of direct. This is alHO conslstbht with the overhead per- 
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centages used In the Rockctdyne award (see Appendix A, pp* 36-38) which 
ranged from 100 percent to 76 percent depending on the work phase* 

The manpower can then be taken as a ratio of expenditures (I.e., 
employment per $10,000 of In-house outlays) to obtain a maripoi^r coeffl 
clent* It Is Important to have an Idea of the manpower required per unit 
of expenditure In order to adapt the employment projection to changes 
In budget allocations, or to estimate the manpower for future time per- 
iods where the dollar expenditures are known but no official manpower 
figures are available, or to assess the impact of alternative budget levels 
on manpower requirements. Table 2A presents the NASA estimates of direct 
manpower and the estimates of overhead manpower associated with it. Also 
shown is the manpower ratio, which relates the manpower back to the 
expenditure estimates in Table 23 While the quarterly ratios show some 
fluctuation, the annual coefficients remain unchanged from 1974 to 1975. 

Table 24 

Man-Years of Work on Orbiter at Space Division 



Work Effort 
Direct Manpower 
Overhead Manpower 
Total Manpower 

In-House Outlays 
(in millions of $) 

Man- Years per 
$10,000 of 
In-Muusc Outlays 

ERIC 



by Quarter, Fiscal Years 1974 and 1975 

FY 1974 (by quarter) FY 1975 (by quarter) 

1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total 

700 1,000 1,325 1,600 4,625 1,800 1,975 2,175 2,372 8,325 

630 900 1,192 1,440 4,162 1,620 1,777 1,958 2,137 7,492 

1,330 1,900 2,517 3,040 8,787 3,420 3,752 4,133 4,512 15,817 

30 39 60 78 207 87 87 99 108 381 

.44 .49 .42 .39 .42 .39 .43 .42 .42 .42 
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3. Adding the expected employment from other projects to the Orblter 
total to obtain total plant employment. 

Because of potential shifting of manpower from other projects at the 

plant which may decline t)ver the next year or so to the Orbiter project, 

which is expected to increase, it is important to take account of the 

entire plant work force for the period under investigation. The Space 

Division currently has two other projects, both of which are expected to 

decline over the next fiscal year. Employment on Sky lab, according to 

NASA estimates, will decline from about 675 at the beginning of the 1974 

fiscal year to only about 20 by year's end, and will require only a handful 

of workers in FY 1975. Work on the joint U.S.-Soviet space mission (Soyos) 

is expected to shift to the launch site and mission control center in 

succeeding months. Consequently, employment on this project at the Space 

Division plant is expected to decline from 1665 to 950 during FY 1974, 

and decline further to 418 by the end of FY 1975. These estimates arc based 

on NASA data on direct manpower and by estimating overhead manpower at 90 

percent of the direct. 

The expected employment levels at the beginning and end of the 1975 
fiscal year for the three projects (Orblter, Soyoz and Skylab) are displayed 
• in Table 25. 



Table 25 



Projected Employment at Space Division 
by Project, Fiscal Year 1975 



Project 
ORBITER 



Direct 

Overhead 

Total 



7/1/74 



6,800 
6,120 
12,920 



6/30/75 



9,900 
8,910 
18,810 



Employment Change 
7/1/74-6/30/75 



•i- 3,100 
+ 2,790 
+ 5,890 



SKYLAB 



Direct 

Overhead 

Total 



10 
9 
19 



6 
5 
U 



4 
4 
8 



SOYOZ 



Direct 

Overhead 

Total 



1/ 



ALL PROJECTS 

Direct 

Overhead 

Total 



500 
450 
950 



7,310 
6,579 
13,889 



220 
198 
418 



10,126 
9,113 
19,239 



280 
252 
532 



•I- 2,816 
+ 2,534 
+ 5,350 



The total for all projects is a "net" figure and assumes that all of 
those workers laid-off of Sky lab and Soyos will have skills needed on 
the Orbit er Project. 



4. Using the departmental categories provided by NASA to estimate 
employment by broad occupational groups consistent with census 
occupational definitions* 

Contacts with Space Division officials revealed that they had no 

concrete projections of their manpower needs by occupation for the coming 

year. As previously stated 9 the time frame for making projections precluded 

the acquisition of a copy of the company's Affirmative Action Plan, which 

would have provided baseline data on e6q[)loyment by broad occupational groups 

(e*g*9 professional and technical, craftsman and operatives, etc«)» Conse-* 

quently, the projection procedure used relied on NASA projections of 

eiq>loyment by departmental category (engineering, manufacturing and tooling, 

and other direct manpower) and the California census data on employment by 

occupation for the aircraft industry, which is heavily characterized by 

aerospace work« The specific steps in the procedure were: (a) use NASA 

data to estimate departmental categories (e.g., engineering) for the three 

projects; (b) translate there categories into census occupational groups 

(e.g., professional and technical) using the experience of the Rocketdyne 

Division, the overall census distribution^ and judgment; and (c) apply the 

distribution of occupations within each census group (e.g., tool makers and 

machinists in the craftsmen and operatives group) to the total derived for 

each group in (b) above. These steps are discussed in detail below. 

(a) Using NASA data to estimate departmental categories for the 
three projects. 

NASA figures for the Orbiter provided to NPA broke out the direct 
manpower into three categories: engineering, manufacturing and tooling, 
and other direct including quality assurance, materials and subcontracts 
raanaguinent. For the Skylab and Soyoz projects precise details were not 
available; however, engineering manpower vas estimated at 60 percent of total 
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direct manpower by NASA officials. NPA then projected the manufactur- 
ing and tooling and other direct manpower to be proportional with the 
average relationship of the two groups in the Orblter project. Since 
these two groups represent a small share of total plant employment, this 
judgment was felt to be justified in that even substantial error would not 
distort the overall pattern of employment by category for the plant as a 
whole. 'Table 26 shows the employment by departmental category and project 
estimated in th s manner. The overhead employment which was estimated 
separately by NPA as previously explained (see page 66) Is Included as an 

additional category. 

It can be seen that during the fiscal year, employment in the manu- 
facturing and tooling group is expected to increase its share of the 
Orblter and plant work force .t the expense of the engineering category. 
This shift is consistent with the transition from the design to the produc- 
tion phase of work. Other direct manpower is expected to increase slightly 
relative to the total, reflecting the Increased personnel needed to manage 
the hlghoi level of subcontracts and materials purchased. 

(b) Translating these categories into census occupational groups 
usxng the experience of the Rocketdyne Division, the overall census distri- 
bution, and judgment. 

The procedure for converting the departmental Categories tc census 
occupational groups involved estimating the proportion of professional 
and technical, clerical, service workers and laborers In each category 
(engineering, manufacturing, other direct, and overhead). This was done 
based on a variety of data sources. The dlHtrlbution of occupations within 
the manufacturing category obtained for the Rocketdyne plant served as a 
basis for estimating that group in the Space Division. In the other cate- 
gories, informed judgments and ovorall rolationshlp boscd on the census 

ERIC 



-7/- 

Table 26 



Employment by Occupational Category 
for Space Division, Fiscal Year 1975 



7/1/74 



6/30/75 



Occupation 

ORBITER 

Direct 

Engineering 

Manufacturing & Tooling 
Other Direct 

Overhead 

SKYLAB 

Direct 

Engineering 

Manufacturing & Tooling 
Other Direct 

Overhead 

SOYOZ 

Direct 

Engineering 

Manufacturing & Tooling 
Other Direct 

Overhead 

ALL PROJECTS 

Direct 

Engineering 

Manufacturing & Tooling 
Other Direct 

Overhead 



Number % of Total Number % of Total 



12»920 


100a 


1 A 01 A 


lUU^ 


6,800 


53 


9,900 


53 


3,400 


26 


3,750 


20 


2,400 


19 


4,450 


24 


1,000 


8 


1,700 


9 


6,120 


47 


8,910 


47 


19 


100a 


1 1 


1 AA? 

• 


10 


53 


6 


53 


6 


32 


3 


32 


3 


15 


2 


15 


1 


6 


1 


6 


9 


47 


5 


47 


950 


100% 


418 


1 i\(W 
lUU^ 


500 


53 


220 


52 


300 


32 


132 


32 






62 


15 


60 


6 


26 


6 


450 


47 


198 


47 


13,889 


100% 


19,239 


100% 


7,310 


53 


10,126 


53 


3,706 


27 


3,885 


20 


2,543 


18 


4,514 


24 


1,061 


8 


1,727 


9 


6,579 


47 


9,113 


47 
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data were used. For example, the engineering category by its nature must 
contain primarily professional and technical personnel, with some clerical 
workers for support* According to ceftsus data for the industry, for every 
two professional, technical, managerial and sales ygsrkers (as a group), 
there is one clerical worker. This relationship was applied to all cate- 
gories except manufacturing, where the distribution of occupational groups 
was derived from the Rocketdyne experience* Service workers and laborers 
were judged to be included in the overhead category only* Census data 
indicate that this group makes up about 2.5 percent of the total work 
force. Since the overhead category was A7 percent of total en5>loyment 
(see Table 26), about 5 percent of that category would need to be service 
workers and laborers in order to have a total employment representation 
of 2.5 percent (.05 X .47 » .024). The approach, therefore, was to fit as 
many known pieces into the estimates as possible to arrive at an eventual 
distribution that appeared correct based on the particular work phase of 
the projects. The distribution of census occupations within each category 
used is shoim in Table 27. 

(c) Applying the distribution of each census group to the NASA 
departmental categories in (a) above to obtain employment by broad 
census groups. 

Uhile the distribution of census groups within categories remains 
unchanged, the overall occupational profile changes as the "weight" of 
each category changes. For example, as the' manufacturing and tooling 
category Increases its share of total employment from 18 to 24 percent 
(see Table 26), considerably more job opportunities will be generated 
for craftsmen and operatives than any other group since they account for 
85 percent of manufdcturlnr, and tooling employment . I Once the distribu- 
tion of cenriua groups within f?ach category is applied to the employment 



Table 27 



Conversion of Space Division Departmental Categories 
to Census Occupational Groups 

Percent Distribution 



Space Pi via ion Category Census Group of Census Group 

Engineering 100% 

Professional & 

Technical 53 

Managerial & Sales 12 

Clerical 35 

Manufacturing & Tooling 100% 

Professional & 

Technical 10 

Managerial & Sales 2 
Craftsmen & 

Operatives 85 

Clerical 35 

Other Direct 100% 

Professional & 

Technical 53 

Managerial & Sales 12 

Clerical 35 

Overhead 100% 

Professional & 

Technical A7 

Managerial & Sales 11 
Craftsmen & 

Operatives 8 

Clerical 25 
Service Workers & 

Laborers 5 
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for the category, it can be summed across all categories to determine 

I 

employment by census group for the entire plant. The resulting occu- 
pational profiles for 1975 are shown in Table 28. Professional and 
technical, managerial and sales, and clerical workers are expected to 
account for a somewhat smaller proportion of total employment over the 
period, reflecting the shift toward production. Managerial and sales 
might normally be expected to decline further relative to other 
occupations, but substantial subcontract management responsibilities 
will affect much of the otherwise expected decline. 

Table 28 

Projected Employment at Space Division 
by Broad Occupational Groups, Fiscal Year 1975 



Occupation 

Professional & 
Technical 

Managerial & 
Sales 

Craftsmen & 
Operatives 

Clerical 

Service Workers 
& Laborers 

Total 



7/1/74 



1/1/75 



6/30/75 



Number % of Total Number % of Total Number % of Total 



5,912 42.6% 



1,310 



9.4 



2,681 19.3 

3,653 26.3 

333 2.4 

13,889 . 100.0% 



6,701 41.1% 



1,484 



9.1 



3,619 22.2 

4,109 25.2 

391 2.4 

16,304 100.0% 



7,750 40.3% 



1,716 



8.9 



4,560 23.7 

4,752 24.7 

461 2.4 

19,239 100.0% 



5* Using the detailed census occupational data for the aircraft 
industry to estimate individual occupations. 

As in the case of Rocketdyne, the detailed occupational estimates 
were derived by applying the distribution of occupations within each group 
obtained from the 1970 California census for the aircraft and parts indus- 
try (SIC 372) to the group total derived in H above. The projections, 
therefore, are sensitive to changes in production miK (i.e., by increas' 
ing or decreasing professional and technical wor!<:er8 at the expense of 
craftsmen and operatives) but individual occupations within each group 
fluctuate proportionally with changes in the group total. The only excep- 
tion to this is in the use of foremen which were projected to increase 
somewhat more slowly than other craftsmen and operative skills reflecting 
the supervisory economies of a larger productive work force. This was 
considered the best procedure, given the limitation in the data, and was 
expected to reasonably reflect the changes in occupational structure over 
a period of a year. 

Table 29 shows the conversion from broad occupational group totals 
to detailed occupational estimates using the census distribution within 
the craftsmen and operative and clerical groups. 
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6* Adjusting occupational figure fronr 91 for deaths and retire* 
stents to obtain estimated job openings « 

Projections developed in #5 above indicate the number of jobs needed 
at any point in time* The number of hires to fill these jobs is somewhat 
higher because of turnover. Consistent with the projection procedures for 
the other contracts studied, only that turnover resulting from deaths and 
retirements is taken into account because of the stability of these rates 
relative to the more volatile rate for quits* 

The source of the estimates for deaths and retirements was Tomorrow's 
Manpower Needs which provides death and retirement rates by occupation* 
In the craftsmen and operatives group th«s overall rate for men was used 
for all individual occupations, as the rates for specific occupational 
titles vary little from the group rate« For clerical workers, deaths and 
retirements were estimated using the rate for female workers for the cate*- 
gory* Death and retirement rates for service workers and laborers was 
based on an average of the rates for those specific occupations v;hich were 
predominant in the census group for the Industry (guards and watchmen, 
janitors and sextons, laborers excluding farm)* Table 30 shows the employ*- 
ment growth and replacement needs at the Space^iylslon for FY 1975* The 
death and retirement rates for clerical occupations and service workers 
and laborers are significantly higher than for the other occupations* The 

result of these adjustments is, therefore, to Increase the job openings 

♦ 

at the lower skilled levels. While only 23 percent of the projected 

U.S. Depnrtioent of Labor, Bureau of Labor Statistics, Tomorrow^ s Man* * 
power Npg dfl, Vol. I, 1969. 
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openings due to employment groxi^th were expected to be clerical i service 
workers and laborers (1»227 out of 5»3S0) in FY 1975 1 one half of the 
openings generated from deaths and retirements are expected to be in 
these groups (217 out of 432). 

Updating the Projections , The critical variables which may affect the 
accuracy of the projections are changes in the level of budget appropria* 
tions and unanticipated changes or delays in the development process that 
would affect the occupational mix of the plant work force. Periodic 
contact with NASA officials can provide information on both these areas* 
If total expenditures are expected to be lower than initially estimated 
but the character of the work effort is to be essentially unchanged, then 
the occupational estimates can be scaled downward to conform to the 
revised total employment estimate derived by applying the overall man- 
power coefficient to the revised outlay estimate. If the character of 
the work effort is to be substantially different than originally antici- 
pated > then this shift should be incorporated into the projections by 
modifying the weights applied to each of the departmental groupings 
based on the nature of the production shift > and the judgno'jnts of NASA 
officials. 

Cumparlson of Projections with Projoctlons Based on Industry Data Only . 
As %^ith the projections prepared for the Rocketdyne Division i significant 
differences appear when comparing the NPA projections with those based 
solely on Industry data. This is true both of estimates of total employ- 
ment and the occupational figures. Table 31 compares estimates df^^ 
employrr.LMit for the Orhlter based on two Department of Commerce publications 
with the estimates ba«od on HASA data for the project. 



Table 31 



Comparison of Coefficients of Employment per $1 Million of Value Added 
from NASA and Industry Sources, and Resulting 
Employment Estimate on the Orbiter, Fiscal Year 1974 

(In 1974 Dollars) 



Source of Estimate 

NASA Data for Orbiter Project 

1967 Census of Manufacturers 

Aircraft and Farts Industry, 
Los Angeles/Long Beach SMSA 

Shipments of Defense Oriented 
Industries. 1970 _ 

Aircraft Engines and Farts 
Industry, Shipments to NASA 



Employment per $1 
Million Value Added 

39 



43 



49 



Estimated Employ 
ment on Orbiter 
(In Man Years) 

8,787 



9,720 



11,075 



Note: Value added for the Orbiter was estimated at $226 million. Total 
cost was $291 million, of which $207 million was spent in-house. 
Value added was estimated by adding 6.6% of total cost to the 
in-house cost to account for services excluded from in-house cost 
but included in value added. ' (See p. 59 of this Appendix for 
further explanation.) Employment coefficients were updated to 
reflect price level and productivity changes. 
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Estimates based on the Coimnerce Department data are as much as one 
fourth higher than the estimate based on NASA project-specific data* 

Projections of individual occupations also show large discrepancies. 
Table 32 compares the actual figures used with the projection Which would 
have resulted if the census distribution were applied to the same total 
employment. The principal difference in the two sets of projections is 
the far greater representation of craftsmen and operatives in the census 
figures than is actually anticipated* This reflects the fact that the 
census distribution reflects the "average" aircraft firm in California 
which involves conventional as well as jet and space vehicles) and 
assembly-line production operations as well as research and developmental 
efforts. The Orblter is currently completing the design stages and would 
require more professional and technical workers (and therefore clerical 
workers as support) than would be the case when full production is 
achieved. 

The Space Division experience, where very little tinte was spent in 
preparing the projections, confirms that the projection methodology 
developed is flexible. The proceedures used in the earlier NASA award 
were easily adapted to the more limited data availability of the Space 
Division contract, and the actual time spent in preparing the projections 
was far less than in the earlier award. This shows that projections 
can be made in a relatively short period of time and with a minimum 
of proprietary information from the contractor. 
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Table 32 



Comparison of Projections Made for Space Division 
with Projections Using Only Census Data 



H\m 6/30/75 



Occupation 


NPA 


Census 


NPA 


Census 


Total 


13,889 


13.889 


19,239 


19.239 


Pi^ofesaionalft Technical & Klndrad 


5,912 


4,014 


7,750 


5,560 


ManaflLerial & Sales 


1,310 


889 


1,716 


1,231 


Craftsmen. & Operatives 


2,681 


6,208 


4,560 


8,599 


Tool Makers 


134 


318 


234 


442 


Machi nlfit A 


572 


1.361 


1,000 


1.885* 


tteldeiTA 


64 


153 


112 


212 


Shaat ^fetal FAbrlcatlon 


70 


167 


123 


232 


AfiR^mhlaiTA 


426 


1.015 


745 


1.406 


Foremen 


340 


639 


469 


885 


Checkers & Examiners 


216 


513 


377 


711 


Enfilne Mf^^hfin'lra & 










Repairmen 


310 


736 


541 


1,020 


Electricians 


58 


137 


100 


189 


Pattern & Model Makers 


45 


107 


77 


145 


All Other 


446 


1,U61 


782 


1,474 


Clerical 


3,653 


2,472 


4,752 


3,425 


Secretaries, Steno. , Typists 


1,210 


819 


1,574 


1,135 


Clerks 


1,047 


709 


1,362 


982 


Office Machine Operators 


287 


194 


374 


269 


Other Clerical 


1,109 


750 


1,442 


1,039 


Service Workers & Laborers 


333 


306 


461 


424 
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IV, The I'ullr.an-Staiulnrd Award 

Tlio award of a $?.16 million contract by th<? New York City Transit 
Authority (NYCTA) to the Pullman Car V7orks Plant in East Chlcap.o for 
tho. purchase of 7^6 subway cars is financed jointly by NYCTA and the 
Urban Mass Transportation Administration (Um) of the Department of 
Transportation, with the Transit Authority paying one third and UMTA 
two thirds of the project cost. The Pullman award was selected for 
study for the following reasons. First, it was felt that UMTA would 
hav»-i an Increasing role over the next few years as the goals of urban 
development, pollution abatement, and energy reduction were pursued, and 
that an operating Karly Warning System would therefore be involved in siuilar 
projects in future years. Second, there is a major difference between the 
Pullr.jin award and the other two contracts studied, in that the Pullman award 
is a "grant" rather than a "contract." NASA contracted directly with Rccketdyne 
as did the Corps of Knglnucrs with Dravo, Groves and Newburg, while UMTA 
five funds to KVCTA, who contracted with Pullman-Standard. NYCTA, rather than 
a rcdcral government agency, therefore, is the contracting agency. Besides 
receiving nonlhly accounting Rtatemonts , UMTA exercises no direct control 
over the project. However, the contractor laust still abide by all Federal 
laws regard Ln[: equal cmp]oyi;icnt certification, etc. 

Data ami Datn .Sources. Data used to prepare the final projections for 
Pullr.inn were primarily obtained from two sources: 1) the New York City 
Transit Authority, and 2) tht; conp:iny. Aside from these two primary 

souicc;:, ilnLa or. ];:bor Liuii^v^-r In tin: lu'luf.try v.-t-re obtriliuJ from 
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Bureau of Labor Stni Lf^tictJ publication V,\ >p 1 o>;j'j}*n t a nd 1 -arn J u y,H ♦ These dn 
v;erc ustil to adjust the juojcttions for turnover, 

!• Ni'W York City T ransi t Autliorlty > The Transit Autliority 
provided KPA with several important documcMitSt Most important vns 
the payment and delivery schedule, Figure 8, which is shown on the 
followinp, page. Partial payiii.»nts arc made at specified stages of a 
car*s completion and the final paynient is made upon acceptance of 
the product (i.e., a 20 percent payment for a car at the 25% comple- 
tion sta^^e . . . the final 10% payment upon acceptance). From this 
schedule r.outhly outlays by Pulltuaa were derived. NYCTA also provided 
a copy of the Pullman contract, and discussions with Transit Authority 
officials provided an estimate of the "value added" for the contract. 
NYCTA^R estimate was based on part experience with similar procurements 
and the laun^ value of subcontracts by Pullman. This information was 
used to compare the company-based estimates with the estimated total 
employment for the contract based on employment and value added from 
liuhifitry dcita. 

2» J'.V V J^.'l^r.^ tci gd .1 rd . After initially showing reluctance to provide 
data on the NYCTA contract, the company did provide sufficient informa- 
tion to pciinlt the preparation of occupat 1 o;ial project ions. This 
information Included: the current employi^cnt by occupation at the plant; 
the nurJ)or of v;orl;tr.s by occupritlon needed to produce two cars per day; 
data on thc» nanpowor required on a smaller lontract with A>rrRAK for 
refurbisli in;; pa::sen;'.cM cars; overall plant; datii on tuino\^cr; and the 
niii'.bcr f»r wo^li'-rr; hy iMChp.i i inn ciU'roiitly pj ;sc\sf;in,; "recall'' riy})iH. 
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3« nopartP.ont of l.;»bor. Dat.i on turnover In the Railroad Equipment 
Manufncturinr. Industry (SIC 37A) vere obtained from the monthly 
publication of such data in Emp 1 o y r;on r an d Fa rn i n ga . 

Projec tion Procedtims. The Pullnan projection procedure is almost 
identical to the one detailed for Rocketdyne. Tl)C only difference is 
the "Coriii" in which tlic original data, on which the projections are 
bancd, wcio available. The steps are listed below and then discussed 
in detail: 

1. Detcrinlnlnp. the anticipated monthly expenditure level for the project; 

2. Deriving a coefficient of employment per $1 million of monthly 
expenditures; 

3. Applying thj coefficient from //2 to the anticipated monthly 
expenditure levels I rom // 1 to determine total eiupioym^nt on the 
NYCTA contract; 

4. DetennLning the occupational distribution for the contract, and 
applying this distribution to the monthly total employment from 
P3 to obtain occupational employment by month; 

5. Adding on to /'A the number of workers by occupation required to 
complete ether contracts at the plant; and 

6. PcrivLiig projected net job openings per month by adjusting the 

•^nthly ei,iployi.i;nL project ion!? for recalls and turnover (deaths, 
rotir<;:;io.nt s and di ficharger.) , «^ud subtrac ting the adjusted projected 
mouLlily level froia tho prevloua month. 



1. Determining the expected monthly expenditure level for the 
project: 

The delivery and payment schedule shown previously in Figure 8 
provided the basis for projecting monthly expenditures. After the 
first four months of production, output of cars is expected to follow 
a virtual straight line process until the final four months, when no 
new cars will be started but several cars will still be in the final 
stages of production. The schedule also gives the expected quarterly 
payments to Pullman. Payments, however, do not represent production 
flow, because a percentage of the payments are made upon delivery and 
acceptance of the cars, rather than at the time they arc actually completed* 
Monthly payments, therefore, had to be converted to the dollar flow 
related to production. This was done by using data in the payment 
schedule. 

The schedule of payments is based on a "sliding scale" relative to 
the completion percentage of C4.ch car, as follows: 

F^grrcmta gc of Car Conplot Gd Durin g l!onth Percentage of Payment for Car 



25% 20% 

50% 40% 

75% 60% 

Delivery 90% 

Acceptance 100% 



By breaking the schedule into tho monthly change in the number of 
cars 23% completed, the number 50% co:ni>U:tnd, etc., tho flow of cars in 
the production procoHfi can he dotei minced. Thifj proccsr, can then be 
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converted into dollar cKpcndi Lures based on tho unit price of a car. 
For example, if from monLli X to nonth Y the number of cars 25 percent 
completed increased by 50 and the unit cost for a car is $278,000, 
then $3,475,000 was expended in producing the ears. That is, the unit 
price multiplied by the percentage completed multiplied by the number 
of cars achievluj; the percentage gives the dollar outlays. In this 
example: ($278,000) (. 25) (50) « $3,A75,000, Using this technique, the 
expcndfture pattern through 1974 was computed, as shown in Table 33. 

DlGcussions with NYCTA and Pullnian officials revealed that because 
of design difficulties, a six-month delay was expected in the start of 
production. Vain demonstrates the need for having a convenient 
mt3ehanism for revising projections, and affords an opportunity to 
demonstrate lt» 

While production was to be delayed six months, both NYCTA and 
Pullman stated that the final delivery date was expected to be met. 
Under these cciulitions the adjustment procedure w.is to: 1) move the 
projected evponditures for October-December 1973 to April- June 1974; and 
2) redistribute the orij^innlly anticipated expenditures for the period 
throughout the rcinainder of the contract. This adjustment allows for 
the noriiuil "stfirt-up" curvo at the beginning o^ the procuction process 
and then for the production peak at the appropriate level in order to 
meet tho delivnry dotes. 

The inlliMl monthly outlays proV-ctions based on the delivery schedule 
(nu\ tlio projv ctr d oiillny:^ nl lowing for the* six-^iuonth delay are displayed 
in T.:blt» ^3. 11 am he* f *H'n \ tli** nonthly f ff'urrr;^ once full proJuc- 
tio*j ir; rear/nrd, are virtually const^fnt at about $llf6 millloru 
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Table 33 

Pullnan Monthly KxpenJitures Based on NYCTA Payment Schedule 
and Monthly Exiicndlturcsj Adjusted for Six-Month Delay 



Initial Adjusted 

Month Outlaw's Projections Outlays Projections 

1973 

October $ 1,780,900 $ 

November 4,630,400 

December 5,699,000 
1974 

January 9,973,300 

February 9,617,100 

March 10,329,000 

April 9,973,300 1,780,900 

May 9,260,900 4,630,400 

June 9,617,100 5,699,000 

July 10,329,400 11,826,400 

August 9,617,100 11,404,000 

September 9,973,100 12,248,700 

October 9,617,100 11,826,400 

Novombcr 9,617,100 10,981,600 

DccPMbor 9,973,100 11,404,000 
Ave ra{;e , 

July-Decor.ibcr 9,854,500 11,615,200 
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2. Deriving a coefficient of cnploymo.nt por $1 million of 
c](pcndlturor.: 

Throup.h a ntcctlng vlth Pulltnnn officials the work force breakdown 
required to produce two cars per day was detertnined at about 1,185 
production, maintenance and service workers. With a unit price per 
car of approximately $?7«,000,^ this would moan that employment of 1,185 
workers (the two-car-a-day work force) resulted from expenditures of 
$556,000 (the cost of two cars). On a per $1 million of expenditures 
basis, 2,111 v/orkers are needed for every $1 million of daily expendi- 
tures. Putting this relationship on a monthly basis, to be consistent 
with the expenditure projections In Table 33, 301.5 workers are needed 
for every $1 million of monthly spetiding.— ^ 

3. Applying the manpower coefficient to the monthly expenditures: 
The coefficient of 101.5 workers per $1 million of monthly expendi- 
tures can nov be applied to the projected monthly outlays shown previously 

in Table 33. Because monthly expenditures remain virtually constant once 

I 

peak production is rencbed, the average employment for the July-December 
period was used in order to avoid r.hoving monthly employment Increases 
or dccreascR of a few percentage points each month. 

The projected omplcynouL for the first six months if? not identical 
v;ith that obtained by .-.pplying the 101.5 coefficient to the appropriate 



3/ There nro npproxln.itely 21 worUinp, days in a month. The coofftcicnt 
- of 2,131 ir. thoreforo divided by 21 to oblaiu the cquLvalcmt monthly 
C(>( f r i (• I , 
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dollar outlays. The paynent schedule takes effect only when actual 
production and deliveries begin. However, there is also a design and 
testing; period. Tullman had ribout 230 workers on-board in October 1973 
fabricating parts, assembling, components, and testing. Allowance roust 
be iiiade for this factor In mnking^ monthly eroployronnt estimates. Also, 
the required employnent per $3 million of expenditures can be expected 
to be hli'.hc^r at lower levels of output (e.g., at the 1/2 car per day 
level), lable Vi compares the employment levels resulting 
from exact applic;itlon of the coefficient with the employment level 
actually used based on the reasons given above. 



Table 34 

Total Employment at Pullnuin as Derived from Coefficient 
Compared with Ki^ployment Figaros Actually Used, by Month, 1974 



Honth, 19 7 A 


Total Employment Based 
on Use of Coyfflcicnt 


Total Employ men t 
as Finnlly Used 


January 


0 


232 


February 


0 


232 


March 


0 


232 


April 


181 


468 


May 


470 


705 


June 


578 


941 


July 


1,200 


1,178 


ti\i\\\\<it 


1,157 


1,178 


Septccibcr 


1,243 


1,178 


OcltihtT 


1,200 


1,178 


Novcribcr 


1,115 


1,178 




1,157 


1,178 


Avcra};o , .fuly-IV-cenbt^r 


1,178 


1,178 
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A. Dctornlning thf i! irttribution of eniploymoiit by occupation and 
applying the distribution to the projocted monthly cnployn<;nt totals 
fron //3: 

Pullnan officials li;ul provided dct.iils on the number of workers in 
each skill pioup needed to produce two cars per day. These f inures arc 
shown in Table 35: 

Table 35 

Work Force Requited to Pro luce Two Cars Per Day 
at Pullman on the NYCTA Contract 

Number of Distribution of 

Skil l Croup • Workers Work Forc e 

Machine Ope rn tors 

(Punch, Shear, Press) 100 8.4% 

Machine Operators 

(Hole and Milling) 20 .1.7 

Fitters 259 21.9 

Joiners 120 10. 1 

Welders 60 5.1 

A^:semblers 84 7.1 

Pipe Fitters 36 3.0 

Klectrlcal Workers 200 16.9 

Painters 70 5.9 

Service, Labor, MaintctiMice 236 19.9 

Total 1,185 100.0 



The service, Inbor and maintenance catccory Includes such workers 
as tool and die makers , blacksmiths, drivers, material handlers, and 
oth^r service and laborer jobs. Flcctrical workers include electricians, 
car wircrs, and conduit installers. Fitters assemble the main parts of 
the car (i.e., sidt*n)^ while assemblers install such hardware as ducts, 
ceilings and doorr.. Joiners fit and apply interior finishing materials, 
such as h:iad rails, fixtures, lockers, etc. 

5. Detenuiniuc the nuiabci ond occupation of workers required on 
other projects: 

Pullman officials indicated that they do not expect to start work on 
new contracts until the contract with WICT/i is near completion. They 
currently have an agreement with AIITRAK to refurbish railroad passenger 
cars. This is expected to involve about 80 workers over the next year 
or so. The occupntionfi required will diffv r somewhat from thoise required 
on the NYCTA contract because of differences in the type of work involved 
(refurbifih^ng for A>n'rw\K, new car construction for NYCTA). This estimated 
distribution of workers for AMTRMC, takinj^ tliese differences into account, 
is shown in Table 36. 
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Tabic '^6 




Work Force Ro qui red to 




Pit 1 1 m fan 




n uiui) c 1 o J. 


DlBi rlhut ion of 


Skill Group 


Workers 


V^ork Forcc! 


>kichine Operators 


1 


1.2% 


Fitters 


1 


1.2 


Joiners 


13 


15.9 


Welders 


6 


7.3 


Assemblers 


28 

0 


3A.2 


Pipe Fitters 


4 


4.9 


Electrical Workers 


21 


25.6 


PaintGr& 


7 


8.5 


Scivice, Labor, Maintenance 


1 


1.2 


Total 


82 


100.0 



Thft skills nnedod for both the NYCTA and AMTRAK contracts can be 
conbined and conparnd vlth the work force on-board In October 1973 (figures 
provided by Pitllmnn). It can be seen from Table 37 that the 
PuIImiu work forcc v/lll mure than quadruple when peak employment occurs. 
From the monthly expenditures displnyeJ in Table 33 , it appears that this 
peak ia oxpect' d in July of 1974, and that ouLlay? for the. production of 
cars are slated to hcRin In April 1974. Tlie Pullman work force should 
tliereforo rcicnln constant 307 until April and rise rapidly to the peak 
level of 1 ,260 by Julv. Occupatit-nal cmployiuijnL during the April-July 
peri(»d is projected to increase in a r.traif;hl lino ir,nnner from the 307 
Icvpl to 1,260. On a iiir.iinVit line hasly, the tjontlily Work force 
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Tnble 37 



Pullman Employment in Ocfober 1973 Conp.ircd with 
Expected Peak Enploynent U-vtl In July 1974, by Occupation 



Occupation 

Machine Ope ra tors 

(Punch, Shear, Press) 

Machine Operators 

(Hole and Ilillinfi) 

Fitters 

Joiners 

Welders 

Assemble rt) 

Pipe Fitters 

Electrical Workers 

Painters 

Service, Labor, Maintenance 
Total 



October 1973 
VJork Force 



27 



4 

42 
17 
18 
6 
12 
12 
12 
157 
307 



July 1974 
PeaV. Work Force 



100 

20 
285 
132 
66 
84 
40 
220 
77 
236 
1,260 



Increase in 
Work Force, 
10/73-7/74 



73 

16 
243 
115 
48 
78 
28 
208 
65 
79 
953 



profiles from January to July 1974 would appear as shown In Table 38. 
After July, the work force Is expected to remain at the July level 
through the end of the year as output is projected to remain constant. 

6. Deriving projected net job openings by month by adjusting the 
monthly employment projections for recalls and turnover (deaths, retire- 
ments and dlschorges) und Kubtracting i-he adjusted projected monthly levels 
from the previous month; 

For iii.nnpower trnlninr, und recruitment purposes, it is important to 
know not Lho number of "jobr;", but; the inimber of "hlrcj?" which will occur. 
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Allowance for deathr>, retirements and discharRen will have the effect 
of Increasing the number of new hires above the number of jobst Recall 
of workers currently on lay-off etatus has the reverse effect - it 
reducer; the need to train or recruit workers to fill Job *^lotSt Tlie 
company has 167 workers on lay-off status whom it expects to recall as 
production increases* 

The occupations of the workers whom Pullman c>ci)cct8 tp recall 
(figures provided by Pullman to NPA) are shown below: 



Fitters 47 

Joiners 22 

Welders 7 

Assemblers 51 

Electrical Workers 20 

Painters 20 

Total Available for Recall 167 



Turnover is diir to separations resulting from qaitSi lay-offs, deaths, 
rctiretac-nts and discharges. Lay-offs were not considered by NPA In 
projecting the turnover rate because the plant is in a period of Increasing 
cmployrr-nt. Company officials indicated that turnover for the plant ran 
at about 3 percent a month durlnf. 1973. This contrasts with an average 
for the industry of 2 percent n r.onth (cMcluding separations resulting 
fiOiii lir/-of rK).-i^ Both thest! fiRurcs Include quits, a factor too 

1/ U.S. Hrpnrtruv.it of Labor> Bureau of Labor Statistics, Emplo yment and 
^ Karn^nr M M irdi 1973, p. 11 2. 
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volatile to allow for in maklnj; projections of job opportunities because 
it is affecLod by too r my oiitsidc vartablcy. Kxcludinp, the quits as 
well, the industry data shows a rate of 1 percent a month for separations 
related to deaths, rctlretr.cnts and dlschargns. The Pullman projections 
were adjusted for deaths, retirements and discharges at the industry 
flRure, 1 p.'.rcont a nonth, based on the expectation that appropriate 
recrultmont and training proRraws could reduce the number of discharges 
which t>plcally occur when larn^* ntitnbftrs of new workers are hired. 

The projected monthly employment based on job count can now be 
translated into monthly hires by: 1) calculating the change in 
employment (job count) from one month to the next; 2) adding a 1 percent 
allowance for deaths, retirements and discharges to the job count for 
the month; av.d 3) subtracting tlu; number of workers who can be "recalled" 
to fill the number of new ponitionn generated by the increased job count 

and normal turnover. 

In Jam.ary and February, no increase in the job count is anticipated; 
however, several workers should nrod to be hired or recalled due to death, 
rctirrncnL, etc. In March, hiring for the April employment requirement 
of 239 additional jobs can be expected to begin, in addition to the 
hiring to replace tho 1 percent of the work force which dinn, retires, etc. 
By July, hiring Khould occur only to fill vacancies exiucted to arifu* from 
deaths, rc-tirciaonts and disc har}',rs. This will amount to 13 workers per 
month, or 76 workers fron July to the end of the year, llie results of 
tliose calculations arc r.iiovm for the first and uccond halves of the year 
in Table 39. 
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In tho first six months of 1974, the total number of "johs" is 
projected to increase by 9:)3. Penthji and rPtiremonts will result in 
35 additional vacancies; houevor, this will be more than offset by the 
recall of 167 workers previously laid off by the company. Total hires 
for the period vill be suh^Mnntial at 821. If the hiring were spread 
out equally throughuut the period thiii would mean in excess of 135 
hires per month. The bulk of the hires is likely to be in the final~^ 
three months of the period, however, because of the time-phasing of 
production, and the monthly hires should therefore be substantially 
larccr at the end than at the beginning of the %Tanuary-Junc period* 
The second part of the year is projected to nhow no Increase In jobs, 
as production roaches its peak* Normal deaths, retirements and discharges, 
however, will result in the need to replace about 75 workers. These 
workers will need to be recruited entirely from the outside, as the 
company will have exhausted its recall list during the first half of 
the ycar# 

Occup;*Ulons shov;lng the largest Increases will be fitters and elec- 
trical workers* Also increasing rapidly are joiners, assemblers, and 
service, labor and maintenance workers* 

Ho\; clo3V can pro;*u»ct ions bascul on macro driLa come to the projections baficd 

1/ 

on coripany-rpf^rlTlr data? Tlio 1067 Census of Mnnufci cturcrf;- provides 
data on c riiployr. ill , value .iduod, and value of shl;>mo.nts on a fJve-digft 

U.S* DcpniMi- nt of Ci> -i t ri!c, B»!rc :m of the Cvumuj:, Crnr;uM oF Mnnu^ 
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SIC level of detail* The relevant indutitry is SIC 37/423, Streetcars, 
Railroad and Stieetcar Parts and AcccHsorJest Within this industry 
separate data are available on those firms whose primary product 
shipments (streetcars, railroad and streetcar parts and accessories) 
are 75 percent or more of its total shipraentdt Generally, firms are 
classifird into a particular product class (l»e., industry) when its 
shipments of that product exc vi-d Its shipments of other products. The 
data on 75 percent or more ••si>ecialization** of products should, therefore, 
provide the better data base for comparison with Pullnuin, which will be. 
shlpplnn 100 percent of its product Into the product class SIC 37423. 

Usin{; the specialized segr/mt of the industry, a coefficient of 
employrcmt per $1 million of value added of 85.8 was derived. This 
figure munt be adjusted to 1973 dollars. An unpublished price index 
from the BT.S Office of Productivity and Technology for SIC 3742 was 
used for this purpose, htaking the appropriate adjustment the employment 
per $1 million of value added in 1973 dollars would be 68.0. An odjust- 
ment for productivity increartoo during the period would rtlso be in 
order; however, unpublished BLS data on output per man-hour for the 
railroad equipment industry indicnt(;:s widL^ly fluctuating annual changes. 
For ex'itipl.o, after productivity increased at an annual rate of 7.1 
percent from 19G0 to 1965, it turned around and declined by 1.2 percent 
per year frcnn 1965 to 1970. Under these conditions, it was felt most 
npproprk'lc not to TuiV.c any odJtKUiuont for productivity in the industry 
data, assuming thnt the decline in produ<*Hvlt:y during the latter part 
of tfie 1960* s would ho offset by increase?; during the 1970-1973 period, 
for whir!. J ro'auct il' » ly t!:iLa i:; uot currenl.J.y i , rjnally, the 
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coefficient must bo converted to a cocfficJent of emplo>nncnt based on 
monthly, rather tlian aniujal ♦ outlays. In other word.;, if 68.0 workers 
arc required to produce $1 million of value added in a year, 12 times 
that nurber, or 816 workers, would be needed to produce $1 million of 
value ac^ded in one month. 

The estimate of value added for the Pullman contract came from data 
and fro!:i discussions with officials at NYCTA. Based on prior exper- 
ience in subv/ay procureuicnts pnd the specific ltem« Dubcontracted for 
by Pullman, the NYCTA engineer for the Pullman contract estimated that 
about 15 percent of tlie value of the contract would be value added by 
Pullman-Standard. The rest would represent subcontracts for such Items 
as the iTiotor propixlsion units (about 33 percent of total contract cost), 
the truck bodies (about 20 percent) , brakes (about 10 percent) and 
other components. 

Table AO shovs the employnient e.stlmate obtained by applying the 
cmployiitont per $1 million of monthly value added to the projected 
monthly value added at peak employment (estimated at 15 percent of total 
outlays): 

Table AO 

DorivinR Pii ik Kmployment at Pullman 
on Ihn ;;YCTA Contract, Based on Industry Data 



1. KnnloyiD nt per 01 Million of 
Monthly Value AJdc d 



816 



2. Projr?ct(d Monthly Value AtUlod 

at Peak KnpJoyni nt (in Ihc^jsandn) 



$1,7A2 



3. Prfn» .-?f'v! l.r.plnvifKMit at Vv.ik 



1,421 
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The 1,421 flRure for workers, af? derived in Table 40, is not 
strictly cunparahU? to the 1,178 actually projected. This is because 
the fontier includi t: einployinoat of professional and technical, 
manap^crlal , and clerical workers, whlJc the latter, based on company 
data, includes only production workers - craftsmen, operatives, service 
workers and Inbororc. Industry occupational data for the Railroad Car 
ManufacturlnR industry (SIC 374) in Illinois indicate that one third of 
the industry work force is in profesnJonal, technical, managerial and 
clerical occupations, while data in Pullman-Standard's Affirmative 
Action Plan show that 20 percent of the plant work force was in these 
occupations in 1972. AdjuotluR by the industry-wide data (reducing the 
1,421 by one third), 948 workers would have been projected. Reducing 
by the Pullm.-'n fipure of 20 percent, 1,137 workers would have been antl- 
cipateu. The formtir flguru is 20 percent lower than the one actually 
projected, ar J the latter only 4 percent off. 

It ib raore difficult to compare the occupational detail from 
indufitry sourceu with that obtained from company data because of 
differences in occupationnl definitions and classifications. The most 
detailed occupation by indu::;try breakdo;^ availabli^ is on a three-digit 
SIC Icvol for railroad cqulpnont (SIC 374). It wa« fclL that data 
based on the occupntionnl profile of the, industry in the state of Illinois 
would irore closely reflect tlie Pulln.m profile than would a national 
profiU", since the conpany in located in Chicago and would have a 
greatur represent at ion in the data ba^;o U5;ed* Unpublished data from 
the iy7()_Cc'n.sAis of Pop nlri tion was the soitrce for the occupation by 
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Industry data for Illinois, Table 41 co;ipareR as closely 

as i^osslMtj t!u» occiipat i on il profP.es of iho census and company data* 

Tlie distribution ui?cd excluded the professional and tcchnicalt inannRerlali 

sales, and clerical occupations, which together account for one third of 

all occupations In rhe censur: distribution, to be consistent with the 

company ficures, which excluded* these groups. 

The greatest dlfterences occur in the fitter and joiner groups, 
electrical workers, and macltine operators. These differences probably 
reflect a heavy v/eighting of the census data towrd railroad freight 
car production, as opposed to passenger or subway cars. Tlie former 
would be likely to involve less finishing work (fitters and joiners), 
a less complex electrical system, and less fabrication of parts. 

Appropriately adjusted Industry-^lde data were able to give a 
reasonable estimate of the total inanpo\;er needs at Pullman; however, 
any attempt to utilize the industry-occupational breakdown would have 
resulted in significant distortions of the flrm*s occupational needs. ^ 
This is evident in the electrical worker category. Cooipany estimates 
showed IV percent of Its production worl force in this category, four 
times the proportion which was shown based on census occupational data. 
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Conclttf.Um. Boforo tho confcriiice/workshop in Chicago, the projoctions 
devoloped by NTA throii'h tho cooi'i'rat Ion of rullr..m olflclals were 
rcvlcwcJ hy the Dirt ctors of Pi i soimel aivl rroduction at the Pullnan 
plant. After comparin;; the projected fli;urcK with thoir production 
schcd«lc» those indivldualF. wore In afircoDont that tlie projections 
accurately reflocttd tlicir vie; of the work flow, both In terms of 
the tlr^Ini; of the t!.i>loywcnt rlr.c and tho specific occupations 
involved. 

It should be noted that while the projections relied on company 
data for the distribution of occupational skills and for the deriva- 
tion of cinploymur.t per $1 mlUiou of outlays, the total employment 
estimates and the time-phasint; of the Ero\/th came from the payment 
schedule supplied by tho NYCTA. That detnlled projections could be 
made in thlr niann*»r (using dollar expenditures) is sitinlficuut in that 
it reduces the amour.t of proprietary information, such as detailed 
production schedules . which the firm must make available. 

It is also truf that more direct corioany data were needed in order 
to prepare the projoctions; hovvovcr, this should not bo viewed as a 
drawback. To the txtcnt that firm cooperation can be elicited durinj* 
the prcpar.Ttlon of projections, their accuracy should he improved. In 
addition, tnriy Invoi. .cut and interest on tho part of the company 
bodes well for the ulf lnato utillx.ation of the projections in setting 
up trail. Ir.p.. iccrulinrnt, couusoUinr. ami olhir ina-ipover program response!*. 



ArrKNDTX II 
SEMXTING THE COMR/.CTS fOU STUDY 
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Tlic Initial task of an operatinr, Karly VJarnlnj; System is to identify 
suitable Frdoral awards for study. Federal .-j'.oncics wbcre procurements 
are liUely to W of a wa'»nlLude that v.lll generate measurable and siRnifl- 
cant job opportunities must be identified and contact with those agencies 
must be initiated to select r.peclfic a\;ards worth examining in depth and 
to deterninc if the inforration and data arc available for preparing 
projection;, of the manpower InplicatJons of these awards by occupation. 

The procedures tor identifying contract awards suitable for study 
involve a proccso by which the magnitudes of expenditures are 
cxamired by agency, by program, and finally by individual procurement In 
order to identify those awards v^hich are large enough to have an impact 
on cniployr'cnt at the local level. 

The initial review iu designed to eliminate all agencies and pro- 
grans which arc of such nmall dimensions that they are not likely to 
gcnercttc irujor individual av.ards. llic p.izet of the agency program not- 
withstanding. It must generate individual procurements of a significant 
8i?.o. Moreover, regardless, of the dollar size of the procurement, a 
iart:.e enough portion of the expenditures raitst be neheduled for a single 
plant or localiLy to have r r.ensurnble effect on the local work force. 
Additional criteria applied in st'eclln?. the contract awards for study 
inurt include: 1) that t.tpenditures by fiscal or calendar year be 
larr.f enough to have an e.vi>leymcnt in]v.:c-t; 2) that Bomc niuiraum man- 
pov.i r inforr.iatLe:i for the r. .ard be available; 3) that the future ex- 
penditures would j'.cnerate a chanj-.e in !:ianpower requirements as compared 
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with the curri-nt It-vi 1 of t-ffort at the plant; and 4) that the data 
required for tlio preparation of project Ions of e-ployr.icnt ho avail ahlc 
oirly enou^'.h to provide tiie lea.1 ti'C necessary for the preparation of 
the projections and the pJanning of appropriate nanj-owcr proRrams. 

Sci^fTthy- Contr.i rts for f tiidy. A review of the Federal hudv-et can re- 
veal aj-cncieK with contract or pr-riL prosranin vhich are likely to make 
larpc Individual awards;. The initial review of the FY 1973 hitdp.et 
perr.iitted the elimination of all thotre federal activities involving 
snail proi.ram levels which night oiaen-7ise have bten of interest, such 
as the Federal Power Co!i-.:iiisr.ion (tot.-.l cutlaye of $23 million), the 
imi health facilities construction proRram ($B:» nilllon) and the Veterans 
Adwinisrration hospital and facilities construction program ($101 million). 
Direct expenditures by the rdlitary on defense, international programs 
and pencral government operating ej-.ponses (including interest payments) 

were also excluded. 

Of the recaiPing major programs lilentified In the ri 1^73 hudget, 
a nun-hcr were excluded bocause the nnture of the expenditure u'as such 
thrit It was unlikely to result in <nflivldual procurements of sufficient 
wngnltudc. These include aj-.rlculturnl price tupport actlv'ties; ruial 
houwinj', and uacphone lo.-^ns; aid to eleuentary ;.nd secondary fbool 
dlr.rrirti;; mr.nn-n.i t trajnin:. .niu ti.:pToyiient services; eollcf.c level 
student aPbisfance; r>odJcare; nedicaJd; sociftl security and welfare 
payment::; and veterans' co;:ipensation and pension payments. 

Il.irrinr, m i.ior a lo;;^Blation, thcfie agencies and prop.rams need 
not be revlevcd n^:ain by an operatinr. Karly Varning System and may be 
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con..l.iiTt.d uusuitaM.' for inclusion In any sy:-.ln" vl.ich projects the 
cnployincnt Inp^^rt of m]or Federal procun-nentr. . 

The foUovlno pror.r.-.^r. appear Lo warrant t onslderation bucaimc 
their dollar uarnititdes indicate that they could involve individual 
procurement.:: of the required mlninuri siise: 



Ai-cncy and Prof.ram 



Kptimated Outlayi? in 
FY' 73 (in millions) 



Department of Ttansportation 
11 ir.hvi' y inp rovcwun t 
Aln^ay r.nd airport improvement 
Urban nass transit 

Uupartnent of Housinr, jind Urban Development 
Urban renewal 
Model cities 

National At iunautics and Space Adr.anistratlon 
E.irth orbital progiam 
Space science and application?? 

Unvironiiif.ntal Protection Af^ency 

Scwar.c: pl;ntB and construction grants 

Tennescee Valley Authority 

Capital outlay and inventory proj-mm 

Atomic l:nt.>r-v Coiimi scion 

Develop"?- nt of nuclear reactors 
Production of nuclear materialr. 

Genoral Scrvir.er; Adnin ! •tratlon 
Construction proj;.ram 

Pnr.tal Soivico 

Con s I n*. c. t ion p ro }«. r d m 

Dt-'p'-rtnonl cT tht: interior 

Rt'clnin.it ion const nu tion and 
reh.'iV. 1 1 1 Li.t ion p ror.r.'nn 

Corps of I'nj'ineers 

Civil work» prof.ram 



$5,068 
JL,634 
390 



1,000 
625 



1,128 
853 



1,100 

603 

565 
505 

19A 



277 
1.194 



Source: l^d,otj^jM^ 
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Uavlnr, Idcntifli d the pro;',rni!u; vliicli appcarcil suit able for study 
because oC the niituie and mnr.nltudt' of ttu'ir expt-nditurcs » contact was 
initialed with thi-su- a5;<ncios to dot«.-.rnlnc v.hethcr or not they had made 
or planiuJ lar}.;e ^;riinLs or contract awards. The hij'hv;ay lir.provencnt , 
urban ro'»<---:il , model cities, TVA capital outlay and inventory, and 
reclamation and rchahlUtatioii pro^'.vans ore not suitable candidates 
for an Larly U'arniu- System at this line for reiisons described below; 

1. Hi uhvav an d airport dn n rovoment pror,ra;i.s . The Department of 
Transportation highv/ay improveir.Gnt program is not suitable for an Early 
Warning System because of the procedures and practices followed by 
the Department in awarding contracts. Although the progran* is monu- 
mental in its size, individual hlghv/ay construction awards are made 
for small sections of n total hijihway system. This results in a large 
number of small contracts In the. $3-5 million catCRory. Althoufih an 
indivlf'v.il hl};;hway systcta may '•ost in the hundreds of niillions of 
^toliars, to follow up and proiect the Cu4^1o>nnent generated by each of . 
the awards \.'ould be too cosily and inefficient for an Karly Warning 
System. 

Siiuilarly, the airway and airport iTiiprovewent program of the 
Departr.cnt of Transj^ortation does not nommlly fund major procurement 
ovarda. Tiiis proj.rnn focut:se«; on flisanclnfi small-scale modwirniaalions 
at a lar^c nur..ber of sites throughout the country. 

2. Urba n r<'iH ,-..ai and vxon c. l cltiop nro,^,yniiir;. Both these programs 
managed by the Department of Housing and Urban Devolo-, ;i.cnt arc large, 
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but the Individual avardR to any one coi.r.iiunlty have never exceeded $60 
wllllou. The bulk of each av.'ard, In addUion, Is used for real estate 
purchaae», administration, etc. It is unlikely, therefore, that these 
programs will result in procurements of nmufactures or construction 
large enen-ph to warrant their inclusion in an Early Warning Syctem. 

3. TVA CcipUal outlrv an d inventory nror.rnw . This Tenecssee 
Valley Atithority program Is substantial, but all construction work 
constructed under this propram is performed by TVA itself with its 
ovm employees. Small awards are made to subcontractors for specif ic 
plumbing, painting or other work, but these awards are not large 
enough to include in the Early Warning System. Purchases of equip- 
ment for new power plants art: »uade by TVA and these way exceed $100 
million. A check with TVA, however, reveals that the nature of the 
products needed for a power plant is such that a maximum of only about 
$10 million goes to any one cstabllshii.ent. For example, TVA power 
plants will vequirc high pressure boilers, gauges, generating eq.Hpnjont, 
and electronic control devices, each of which will be manufactured at 
a different factory. Even where the prime contractors retain the bulk 
of the award, they distribute the work among sevoral of their own 
plantf:, due to the variety of products to be manufactured. The employ- 
ment r.encrated at any one location, therefore, is too small to warrant 
study. 

A. l^ind_X':£liilHtL^^ Although the 

total annual expenditure for the program as a whole is almost $300 
million, the latul reclamation and rehabilitation proi',ram of the 



Dopartr.ent of the? TnLi-riiu itivo.lvo> nany imlivlvlual award??. Moreover, 
each project covcrr. f.uch extended periods of tlr.c tliat the (>mpIo\ment 
Impact of any one award is not j;roat enough to warrant Inclusion in 
the Karly Warning; System. 

Unless clicie are slijulf leant clu.uj,i8 in the procurencnt practicr.s 
of the four pro<',ranw difjcussed above, they will not be Bultablc for an 
Early Warning Syste.u. Seven major Federal agencies, however, were 
found to make large nwardf? (i.e., of about $300 million or more) either 
on a regular or occasional basis. The Urban Mass Transportation program, 
NASA programs, Knvironnontal Protection Agency sewage treatment plant 
grant program. Atomic llnert^y Coimr.iyslon prograna, the Corps of Engineers 
civil works program, the CSA construction program, and the Postal Service 
construction program are all suitable for the Early Warning System. 

1. Urban M as s Trnn:^r ortation y.rants . (Jrants awarded to local 
transit authorities by the Urban Mass Transportation Administration of 
the Department of Transportation are occasionally In the $100 million 
category and result in contract awards by the local authority for the 
purchase of puch itewr, oy. r.ubway cars nnd light rail vehicles. Contact 
with the. UMTA on a regular br.sis will idtritify tlie recipient of the grant 
and the ir.anufn»-r.urer ..-ho receives tho contract for production. U>frA 
ali;o can provide infornntlon on the. location of tlse plant in v;hich pro- 
duction will t.ikc place. Data are not available from MA on the 
eupioyiucnt giiuraLed by Ihc. contract, the delivery scliedule, or sub- 
contract in;-, nrranf'otncnts. UTITA, hovover, has r.how a willingness to 
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use Its offices to extrnc.t such information, If It exists, from the 
locnl apcni-y roroivin,", tin; p.ranL, 

2« KAl^iA f^pace p ny rans . Abidu from the Dopartmo.nt of Defense, 
NASA Is thu r.;or.t BultahJc IVderfJl agency for inclusion in the Karly 
Wavnin}; Syf5to3i. NASA m.-^intuins close, control over all of its awardc, 
»lriilar to the control exercised by the Department of Defense. NASA 
maintains two Centers, one in Houston, Texas and one in Huntsville, 
Alabama, where enpinecrinf, and manngcmcnt of its awards arc centralised. 
Manning curves, manpower requirements per unit produced, and informa- , 
tion on other work performed by the contractor, as well as details on 
subcontrnctn, location oC production, etc., arc produced by and/or 
available fron NASA. Moreover, the fact that the program is massive, 
that it i« long-ranpe, and that it represents a major priority of the 
Roveruir.ent !r.akeu the space program a prime candidate for the Early 
Warning Syj.t(?m. 

3. r.PA r;ev;ai^e planl ^rant pio f.ram. Altliough the Environmental 
Protection Aj'.oncy waste? water treatment plant grant program makes only 
modest awards to local water authorities for construction of sewage 
treatment plants and ancillary facilities, the total cof;t of such pro- 
jects is ccnyionnlly in the $100 million category. A publication pre- 
pared on a r--:{'ular basis by KPA lif;ts each grpnl made, the grantee, 
and thi-. ai/.c. of the total project, und the siv.e of the grant awarded. 
TMs "rrcject Koj-.ister of V.'asle V.'ater Treatmont Construction Grants" 
can easily identify all projects being funded with Federal monies which 
meet tlie ci/:o criteria for incluf^ioii in the Parly Warning System. Pev 
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awards which noct the size criteria will bt- identified in any one 
year, Ihjl the (asc of identification r.ciUes this pro{;rain suitable for 
inclualon in the F.arly Warninp, System. 

/i. Al'.C pro.', rami . The Atonic Kucrjr.y Conmlssion owns a large 
number of establishments wliich are operated by private corporations 
under contract to the AEC. Mnjor improvements and operattn;; budj-ets 
arc awarded on a regular basis to these contractors. However, all 
of the improvcnents are awarded as special saiall contracts which do 
not warrant follow-up. The operating budgets are not likely to In- 
creatic substantially in any one year and consequently are not suit- 
able for an Early V.'arnlng System unless the Department of Labor Is 
willing Lo respond to employment generated by turnover at these es- 
tablishments. Turnover may account for several thousand workers 
nationally each year and complete data on the occupat ioiib involved, 
the locations of the jobs, etc., are maintained by the AEC. The ease 
of responding to these job opportunities may be of interest to DOL. 

In the past AtX had entered Into joint ventures with private 
utilities for the construction of nuclear electric power plants which 
cost in excess of $100 million. With the Industry's acceptance of the 
technolojAV Involved, the ALC is turninj^ from the t-cnst ruction of these 
plants to the development of new techniques In energy production. The 
major effort at present, and apparently for the foreseeable future, is 
in tlic developr.L-nt of the fast breeder reactor for electric power 
generation. The AHC has embarked on a joint venture with private utlll 
ties and manufacturers to design and test this now power source. This 
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new to.clmoloj'.y is still in the Ucsli-n pliasc; houcvcr, with the urt;ency 
broiu«ht about by the cncr};y crisis, the process is likely to be 
ucceleratcd. Construction was oilfjnally slated fo begin on the proto- 
type in 197'>. Ak the doRlp.n proves. Ruccessful » the AIX will undoubtedly 
return to joint ventures with utilities to stir/.tlnte the introduction 
of the new technolop.y. This will purely generate massive investment 
by both ALC and the industry which would be most suitable for the Early 
Warniuj' System. 

5. Postal services . In the past few years the. postal service 
has embarked on a major construction program which includes awards in 
the $100 million category for the construction of hulk mail handling 
facilities. Those presently under construction have already reached 
peak employment and were not candidates for this study, but those to 
be built in the future should be reviewed. This year the Corps of 
Engineers managed the postal construction program and information could 
be obtained through them. Beginning next year, however, the Postal 
Service intends to aake other arrangi^nents for the manngtmenL of its 
conj;ttuction program. At this tiv.\v. it is not known which agency will 
handle Postal Sotv^ce conMruction av.ards, but the program is suitable 
for the Early V.'arnin}-, SypLcm. 

6« (^v'-^jdIJ jiri'^^'^'^-' «-'i v^l v or hr. pro>:ram . The size of the 
CorpH of En5.i«»' tiif^ c^i^^l works activities ($1.'/* billion in outlays in 
IT 157:0 rn:i'ix'n thio progr;i:n a prime: candidate for the Early Warning 
Sy.stCin. Sevcr.'il othf»r f;ictore also make the program nttra'^tive. Most 
of tli'.i projects arc multi-year (three- to seven years), which means that 
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if an avard is lilcntiffcd and includfd In the rv::? nt tlie tine of con- 
tract signing, t'trjiloyntut opportunitioa identified over tlw life of 
the contract v.vuld be substantial since: 1) tht? cinployricnt begins 
at zero; 2) crploynonf nay po.ik each year and then decline as the 
con:?tniction uoason eudy, thns providing new lob opportunitlcu each 
year as replac<M.*.entc for thoue workers who do not return to the 
5jite the follo'.'in«;. season; and 3) different work skills arc needed 
in different phases of the project. Also, because Corps projects 
arc i',cncrally located in rural or lov/ population areas, an Increase 
in the coniitrucLion work force may pore difficulties for the local 
labor market. Finally, the Davir.-baoon Act rcqrjircs all construc- 
tion contractors working on Federally funded projf-cts to pay pre- 
vailing union v;v^e scales and to report monthly on their work force 
in occupational detail. These factors wake the jobs financially 
attractive and provide a substantial data base for making projections. 

7* £gA_cp'L^^^ "^^^°'^ nroyiram . The General Scr\'ices Adrainistra- 
tion has embaiked on a major construction program to rcduc? Ihe back- 
log of projects for I'ederal office and other space. Under its new pro- 
ccdurey, successful bidders will be required to provide their own 
flnancinj', for c-ch project; this will relieve thv. limitations placed 
on new construction by Cf.A'n annual buwj;c:ts. This new approach will 
result In a bul.rt ant ial increase in nov; awards mat', each year. Al- 
most all of CSA'o awardH are well below the $100 million level; how- 
e\'cr» CSA will occasionally contract tor a major Installation, such 
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as the VWl build In;-: or a co\: p\v>: of Fi ileial luu Ulinp^s in an urbnn 
area» r.^A, tliercfon*, appears to xwct the criteria inr inclusion in 
the Kariy VJarniug liysLcn!, althourh its procurements v/111 not provide 
many cases for it» 

From the procurenent office in each of the seven «ip.enclos suit- 
able for an Early Vrarninf, System, It is por>sible to Identify all of 
the apenry's procurciuents , and the siae, the time frame, and the 
planned fiscal year appvoprlationn required for each. Moreover, 
through the procurements officer it is possible to obtain information 
from the program staff on the .manpower implications of each award* 
That Is, the program staff, which is responnible for monitoring the 
performance of the contractor, was found in each case to be able to 
determine whether the new award v?ould require more or less workers 
than the current level of work at the contractor's plant and whether 
the now c^v.ard would require changes in the occupational profile of 
the work force. This Information permits the identification of 
awards vliich will have Hlgnlfieant manpowt*r impacts at the local 
level. Althouc;h the prof.raii staff is not generally able to identify 
the nunbevs of workorn needed in the particular occupations involved, 
the Information it rau supply is essential in determining tlie value 
of preparing projections for oarh individual procureti.ent action. 
(A lir.t of the appropriate contacts in eaeli agency appears in Appendix 
ITI.) 



APPENDIX III 



DATA AND DATA SOURCES FOR THE 
THRKE AGENCIES STUDIED 
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The lolJ(»v;in{; is a U''lln}; of tl;o offlco*? contacted lor infurmatJon 
in the varioii.; ajv'ncitf; stuJlod, wIili namot;, ncKlresses, ami telephone 
numbers wIumi aval Table • A short desrrlpLlon of thr* data obtained from 
each of rice in also prv.soiited. 

Data and Data Sources for the Tfiree Ar.oncie.s Studied 
.[lLl^JLA9>ir^:51 Data Obt ained 



CORPS 01 KNriNl'FKS 

1. Civil Works IVi rr^ctorate 
Operations n I vision 
Co4v:trucLion Branch 
Richard II. Edward^;, Chief 
ForestaT Building, 1/ Enfant Plnza 
WaHhinr,tou, D.C. 

2. Nai:hvillc District Office 
Construction Division 
A.C» Bogarty, Ch.icf 
KaKhville, Tennensce 37202 
(615)7A9-5605 

3t Louisville District Officr- 

Chief of Conatrnet ion Division 
Louisville , Kfiil ucky 
(502)5fJ2-36:i3 



Antlcipared appropriation levels 
for potential contracts for EWS 
Inveftcigntion; type of work to 
be performed; likely manpower 
ncedr. in general (Increar.c or 
decrca.se fiom prior year) 

Projected monthly expenditures 
at Snithland; contractor's 
schedule; reasonable contract 
estimate; monthly v/ork progress 
reports 

Payrolls and incmthly work 
proj^ress reports for the 
Union town loch rnd dam from a 
work phace similar to the 
upcoming work at Smithland 



1. Office of Orp..Mi;':rition A<!;;Mni?itrat J t>n 
r^M»ii;> VecclKiLL^ Dlr'^^ctor of Procurcii at 
(Edv ')nd (:')ld' n, Ask ist.int) 
600 li)do;>',sidunv* :r Avcniia, ,S#V.\ 
Waslif n;»,t:>n» D.C. 
755-2:>3S 



Antic ipat^^d appropriatio:i levels 
for Iw\f]A procurenents and likely 
cn^ployirtcint impact on firr; 



2» Divff»Jon of Ri^'tonrce Annlyrds 
Thoiiia.; Kewnau, Director 
^400 Miryland A'Aaiio, S.W. 
Wa 'hiftntoa, D*(*. 



Historical data on man-years per 
$1 million of expenditures for 
N A !> A c o n t r a c t o r . i ; p r o j c c t e d 
afiiuial expend 1 turer; for i:huttle 
prop.rpia 
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Datn Sotircc 



Datn OMnlnod 



J. Shuttlo rroj'.rui: Of I ice 
Jor.vph Miriin^ Director 
600 liidejH'ndcnct* Avonue, S,l.\ 

755-1188 



Hislorlcnl data on mnn-yoars 
per $1 inlllion of expend] Lures 
on SSJtE; oxpectod outlays Tor 
comtuj* fiscal year 



Marshall. Space Kli};lil Center 
Richard Cook, l)i piity to 

Center Director 
HuntsvlUe, Alabama 35812 
(205)/i!^:i-1919 

I>cpnrtiu'nL of Labor 

Office of Kedcrcil Contract Compliance 

601 D Street, N.W. 

WaHhtn^ton, D.C. 2000/1 



Manning curves - manpower over 
tine by broad work Rroups; 
company data on direct manpower 
needed for other Rocketdyne 
projects 

Affirmative Action Plan for 
Rocketdyne - historical and 
anticipated employment by 
broad occupational groups; data 
on turnover by occupation 



pEPARi*Mi:i?T OF mKSvorxmoN^ 

1. Urban M-i6s Tranf^portatlon Adnlnistration 
Office of AuniinJf:tirtl ion 
Vroj',r;tn Adin^nis: ration Division 
Harriet llawkiny, Director 
400 7th Strcc!t, S.W. 
WaKhinr.tcn, D.C- 20590 
426-/i011 



Identiflrntion of potential 
contracts/granls for study 
and appropriation levels; 
name and address of contractor 



2. Mew York City T^all^^it Authority 
Hyman Fcldntan, Direr to* of Kcvr Car 

Proeuteinc^nt. 
370 Jay Street 
BrooMyn, Nov; York 11201 
(212)a52-50f>4 

3# Depni:tt\riat of Labor 

Office of Fcdc*rul Contract Compliance 
601 D Street, 
Washlni;ton, D.C. 20004 



Payr.^cut and delivery schedules; 
entltrated value added for 
cunt I act 



Affinuatlvc Action Plan for 
Pullrnn-Stnndard - historical 
cnployment by broad occupationol 
groups 
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